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PREFACE

Tur history of this Work may be told briefly.

The Dictionary of the FEconomic Products of India,
written by me and published 1885-94, having been out of
print for some time, it was resolved by the Government
of India that a corrected and abridged edition should
be brought out. The instrudtions provided that the
work should be limited to a single volume, the arrange-
ment of which should follow that of the _Dictionary ;
that it should be confined to products which are of
present or prospective industrial or commercial impor-
tance ; and that Sir W. T. Thiselton-Dyer, Director
of the Royal Botanic Gardens, Kew, be requested to
exercise supervision over the compilation of the work.
In acceding to this request, Sir William recommended
that a definite plan for the work should be settled
‘beforer .commencement by a small committee in com-
munication with the author. This recommendation was
adopted by the Right Hon. the Secretary of State for
India, the committee appointed being empowered to
make” recommendations on any other points of detail
not sufficiently provided for in the instructions issued
by the Government of India. "The Committee were as
L, Hows:—8ir W. T. Thiselton-Dyer, K.C.M.G., C.I.E.,
-.R.8., Director of the Royal Botanic Gardens, Kew.,
Chairman; Mr. J. 8. Gamble, C.I.E., F.R.S.; Professor
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“*Wyndham R. Dunstan, F.R.S., LL.D., Dircetor of thc
Impeeial Institute; and Sir Thomas Ilolderness, K.C.S.1.
Licut.-Colonel D. Prain, C.I.E., ¥.R.8., was subsequently
appointed a member of the Committce. The writing of
the work was commenced in 1904 and completed in 1907
During its progress the manuscript of many articles was
submitted to scientific experts who were good crough
to pllow me to consult them. Among thesc T may
mention the generous help received from the members
off the advisory committece, more especially Sir William
Thiselton-Dyer, who, during his long and honourable
connection with Kew, had gained a unique knowledge
of the products of India, and was cver ready and
willing to assist in forwarding the best interests of the
work. Sir Thomas Holland, K.C.I.E, F.R.S., Dircctor
of the Geological Survey of India, kindly perused all
the articles on ‘‘Metals and Minerals,” and made
numerous valuable suggestions. Mr. T. H. Middleton,
M.A., Assistant Sccrctary, Board of Agriculture, per-
mitted me to consult him regarding ‘ Live Stock.”
Dr. Harold H. Mann contributed towards the article on
“Tea”; Mr. H. M. Leake, M.A., on ‘ Indigo’; Mr.
C. A. Barber, M.A., on “Pepper.” Mr. E. M. Holmes
was good enoﬁgh to read the proofs of certain pass.ges
on drugs; Professor .\. H. Church, F.R.S., very readily
responded to my inquiries, and Dr. J. A. Voelcker
advised me on doubtful points in agricultural chemistry.
Mr. . W. Thomas, Librarian India Office, rendecred
invaluable service regarding the origins of Indian
classical and vernacular names. Professor E. Rapson, of
Cambridge, was similarly good enough to help me on
several occasions with the Indian classic authors, Dr.
(. A. Grierson, C.I.E., was most liberal in his responses,
and Mr. W. Foster was ever ready to supply infor-

mation regarding the Records of the India Office.
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-« I may venture to explain that>an effort has been”
made to render all trade statistics on the standweds Bf
English weights and measures, and while giving the
rapee values to state now and again the cquivalents in
pounds sterling (ls. 4d. to the rupec). Unfortunately,
by the time the press order had to be given, official
returns later than 1905-6 were not as a rule available
for all asf)ects of trade, so that while incidentglly
qubtmg such returns as were to hand of a later date,
the main contentions of the work turn on the positiohs
attained in 1905-6.

I cannot close these explanatory remarks without
stating that the bulk of the work has been written
from the material sent to me from India by Mr. I. H.
Burkill, M.A., Reporter on Economic Products. 1In
connection with the preparation of the Dictionary there
had been established in that office what bave come to be
officially known as the ¢ Ledgers.” 'These consist of
books of blank paper assorted within boxes according
to the names of the products of India. Into the books
had been pasted cuttings from numerous publications,
official and otherwise, in sequence of date, passing on-
wavd to the Dictionary and subsequently to the present

' days It thus became comparatively casy fo ascertain all
‘new particulars, and to verify the data and corr.ct the
'muistakes of the older work. In a similar manner,
though perhaps not on so elaborate a seale, cuttings
had bcen preserved for many years past both in the
Retonue and Statistical Department of the India Office
and 4dr? the Office of the Director of Kew. 1In addition,
therefore, to the material amassed in India, I had placed
at my disposal the papers brought togcther in England
in the manner indicated, and the work as issued may,
I trust, be found a useful digest, within the previously
assigned limits, of all available information. ILastly, I
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*must take the opportunity to acknowledge my great
indebtedness to the sLibrarians of the India Office and of
the Kew lerbarium for the limitless facilities afforded
me in consulting the numerous works, not recorded in the
official ledgers, and for thus having greatly ¢nhanced
the valuc of the historic details. The primary objects
kept in view have been to restrict observation to what
congerns India, and to make the work of practigal value
to the Commerce and Industry of that countr);.‘

x

GEORGE WA'TT.

Kew Gurdens, July 1908.



THE, COMMERCIAL PRODUCTS
OF INDIA

A

ABROMA AUGUSTA, Linn.; Roxb., Trans. Soc. Arts, 1801,
xxii.,, 382; 1806, xxiv., 151; Fl. Br. Ind, 1, 375; Gamble,
Man. Ind. Timbs., 1902, 104 ; STERCULTACEE. Perennial Indian Hemp
or Devil’s Cotton, wulatkambal, kumal, olak-tambol, sanu-kapashi, etc.
A large open bush, widely distmbuted throughout the hot moist tracts
of India and readuy propagated by cuttings.

The bark affords a strong white bast FIBRE, first discovered by Roxburgh
mm 1801 (Substututes for Hemp and Flaz): 1t is easily separated by retting in
water or by decortication. It may be made to yweld annually two or three
crops of shoots, from 4 to 8 feet long, but uccording to Gamble requires rich
land and plenty of moisture. The root-bark 13 held: m high esteemm by Native
practitioners as & MEDICINE for dysmenorrheea. [Cf Cross, Chem Ezam wn Imp,
Inst., Tech. Repts., 68 ; Pharmacog Ind, 1, 233; Kanny Lall Dey, Indig. Drugs
Ind., 1896, 2; Agr:. Ledg., 1896, 6; eotc, etc.]

ABRUS PRECATORIUS, Linn.: Fl Br.Ind.,ii, 175, Gamble,
Man. Ind. Timbs., 1902, 240; Lecuminosz. Crab’s-eye, Jequirity,
the so-called Indian ILaquorice; a plant more or less sacred, and
known by the following names—rati, gaungchi, gqumphd, gquri-ginja,
etc.,”mostly ¢raceable to gunphd in the Sanskmt. A Meautiful chmbing
shrub~found throughout the plains of India and Burma, and on the Hima-
laya and other hills up to altitudes of 3,000 feet—cosmopolitan 1 the
tropics.
> »The small shining red seeds are almost universally used by Indian gold-
sPniths ag ~cigiits : they average 1'75 grains. The Koh-1-nur diamond was
weighed with rati seeds. The chief interest turns, howevor, on the crimmal
use to which they are put. Ground down to a paste with a httle cold water,
they are made up into small pomnted cylinders (suzs or sutaris), which 1if inserted
below,tﬂe skin oi a bullock, or even of a human bemng, cause death in a few hours.
There were, for example, 20 cases of abrus-powsomung 1n ammals reported from
the N.-W,, and C. Provinces in 1897-9, from the Panjab (1897-1903) 16 cases
of animal and pne of human poisoning ; and from Bengal, 5 animal and 3 human
cases. The lethal dose (according to Kobert) is only 0 00001 grm per kilo of
the animal's ;weight. The Toxic property 18 due to two protexds—a globuhn
and an alburmose—and 18 thus closely analogous to the venom of snakes. When
boiled, the s¢eds may be EATEN, since their poisonous property is then destroyed.
The roots are sold as an indifferent substitute for liquorice [The names of a
fow only of the more important writers need be quoted :—Warden, Waddeil,

idney Martin, Weir-Matchell, Reichert, Klewn, etc ; also Pharmacog. Ind . m.
(app.), 161-2; Thevenot, T'ravels in Levant, Indostan, etc., 1687, pt m, 98 ]
1

D.EP,
i, 779‘
Perennii
Hemp.

Fibro.

Medicine

DEP,
1., 9 14.

Crab’s-E,

Weights.
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Food.



ACACIA

ARABICA GENERIC PROPERTIES OF ACACIA s,

Gum ‘Arabic_ .

DEP, <  ABUTILON AVICENNZE, Gertn.; Fl. Br. Ind, 1., 326°7;

1., 14-7. MaLvace® The Indian Mallow or American Jute. A small bush mét

. with m Yorth-West India, Sind, Kashmur, etc.

Fibre Tho bark yields a FiBRE, spoken of as superior to Jute (Dodge, Useful Fibre
Plants of the World, 35)  According to Duthie, the fibre 18 much valued in Kash-
mir A. indicwan, Sweet, and A. aslatican, @ Don—two species that from
the dustrial standpoint cannot be separated from each other. Tho formér
14 dastnbuted throughout India, mn fact the tropics, and the latter 18 met with
chiofly in Western India  Thoy are otten spoken of as Country Mallow, kanghs,
shamp, potari, ete, tho seeds being balbyj, They yield beautiful white bast
jibres, and the leaves, roots and seeds aie nch in mucilage, hence used as
domuleents, emollients, and dmretics, and preseribed n fevers as cooling
MEDICINES. v

< .y,

D.EP., ACACIA, Willd.; Fl. Br. Ind., 5., 292-8; Agri. Ledy., 1902,

1., 17-61; Ng 2, Lrcumivos®: A genus of spinose or prickly chimbing shrubs

7., 188; or trees, which constitutes the most charactenstic group of plants in

v., 320. the Sub-order Mivose£. There are i all 430 species, of which two-

Commercial
Specicy

Generic
Properties

Fung: and Gum,

Ibre Stiucture

Agticulture

Hedges,

Fodder,

Acclimatised
Species

DEP, \!
1, 17-97.0 %
Babul.

thirds are pecubar to Austraha. India possesses only some 22, and
these are distributed throughont the plains, two ascending to altitudes
of nearly 5,000 feet [Cf. Pramn, Some Additional Leguminose, Journ.
As. Soc, Beng, 1897, lxvi, 506-11; Gamble, Man. Ind. Twmbs.,
291-302 ; Brandis, Ind. Trees. 263-9, Duthie, Fl. Upp. Gang. Plawm,
1., 312-9 , Cooke, FlI Pres. Bomb , 1., 443-51.]
1t nught almost be said that every Tndian species is of some economic value

Three arv of commercial mmportance, viz Adecacia arabica, A, Catechu, and
A. Senegal, while the remander ate mainly of local mterest. The bushy
and arborescent forms, as a rule, afford astringent barks, leaves, or pods, and
are appreciated as MEDICINES, as TANsS or a8 Dyr AuxiLIaries Many of them
atford useful Gums that are more or less soluble and edible Interesting par-
ticulars regarding the fungi that appear to be instrumental in the formation
of these gums will be found in u paper written by Mr. J. B Prebble, and
published 1n tho Pharmacographwe Indica (1, 544-55). The barks of some
species yield coarse cordago Fisres  The majority of the treos are of the greatest
value to the mhabitants ot the tracts where they are at all prevalent, both as
sources of TIMBrR and Fuer  With regard to the timber, Mr. Gamble observes
that the Indan species have sharp promwent medullary rays, which are shott
m A Catechu, feriuginea, and modenta, but long 1 the others. As a rule
thoy are not well marked 1n a radial section, but 4. lewcophlwan and arabica are
exceptional 1n thiy respect, the former being heautifully marked. All the sp *c1es
ot Acaeia are 1ccognised as of tho utmost importance in AezicuLroiic, ue for
vxanplo 1n the reclamation of wasto lands  Indeed, m certain and regions, they’
ate tho chiet trees and shiubs met with.  And lastly, erther as hving hedges or as,
dead thorny fences their spinose property 18 much appreciated for the protection.

of cultivated lands, and the loaves beaten from tho twigs afford & much-valugd, «

Fopprr to the cattle of the regions in whach they are plentiful < 3

A few foreign species have become cowmpletely acclimatited in India, such
08 4 dealvata—the Austrahan White or Silver Wattle; A. welanoxylon—the
Austrahan Black Wattlo, 4 deecwrrens—tho Common Wattle. These are farly
general 1n the warm temperate tiacts of India, more especialiy in the Nilgir,
hills, where thoy wero mtroduced in 1840  [Cf. Mawden, Gums and Resuns of
Australw, 172; Hoopet, Agrr Ledy, 1002, No. 1; Imp. Inst Tech. Repts,
1903, 314-5} ) ‘L

Tt may perhaps suffice to deal very buiefly with the so-called unimportant
specics and to touch mainly on their special features of interest, leaving the
sbove gencial observations as more or less apphcable to them all.

A. aribica, Wuld.; Fl. Br. Ind., n., 293. This 1s the Indian
Gum Arabic Tree, the babdl or likar, babola, gabur, bakar, otc,

" Dutt (Mat. Med. IIwnd., 160) gives it the Sansknit name of vavvula, whilé

babula is a word which according to Rice is only Sanskritised, and
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CULTIVATION OF THE BABUL

Sir"Walter Elliot (FI. Andh.) says 1t 1s the, Barbiramu of Sanskrit?

It South India it 18 known as kart (or karuvelam), gobls, jdh, tima, etc.

Habitat.—This 1s one of the most widely distrbuted and prevalentrof sifiall
trees 1n India, but chiefly on village sites, borders of fields or waste lands, whero
it is usually seen to be gregarious. It prefers a dry to a moist clunate and ac-
cordingly 18, as a rule, absent from the coast tracts; 1t disappears gradually
ffom Bengal, Behar and Oudh, on the Terai of these provinces being approached ;
18 absent erm the warm moist tracts of Assam, Manipur and Burma ; 1 most
prevalent from the North-West Provinces, through the Central Provinces to
Berar, Central India, Bombay and Sind; and might be said to attain its
greatest development in lower and middle Sind, whoto 1t 18 probably truly
indigenous. It does not appear to he a native of many parts ot India, where
1t 18 Aevertheless common, eg. the Panjib, Oudh, Bengal and Madras 1In
the Panjily 16 18 mainly grown on canal embankments, and m tho United
Provinces” by roadsides and on 1slands in the Ganges. |Cf Rept Arboricflit wn
Pbs, 1890-3, 6 |

VariBties.—Some short time ago Sir Dietrich Brancis (Ind  For, Sgpt.
1897, 2% 359) rwised the question of the varioties of tlus specios %e
referred to the kauhia babul of Berar (the kowri, kaorwa, and vedi—mad-—of the
Decean) as a small tree with deoply cracked and exfoliatod bark, broad marginate
pods, and stouter spmes than the ordinary form which in Akola 13 distinguished
as telwa babul (the gods (sweet) babul, according to Fagan, Shuttloeworth, ete.)
Another variety 1 the cyhindrical babul known as ram-kanta (possibly tho Kabul
or cypress babul of certam writers [Cf. Pamjab Gaz (Swlkot), 1894, 11;
Gamble, Man Ind Tumbs, 292; Cooke, FI. Pres Bomb, 1, 444] The kaulia
or kauria s a smaller tree, grows on poorer soil, and affords a much less valued
timber than the ordinary or telww babul (Brandis, Ind. Trees, 264) 1t would
seotn that the well-known variabiity of Aeacia arabiea 1n mort of gum tan
und timber afforded, muy to a large extont bo dopendent on this question of
the varioties or 'clatic conditions of the species, hence the subjoct 18 well
worthy of careful consideration.

Cultivation.—Thoe babul 18 raised from seed, bears transplanting indifferently,
and according to some writers may be propagated by cuttings. It canbo sown by
drill or by being broadcasted, and 1n exther case just before the rains or, say, in
June and July. The sceds germinate slowly, for they are exceedingly hard, and 1t
18 customary to soften thom by steeping for a day or 8o in water or m hiquid cow-
manure. The soed 13 generally gathered in April, and by the Nutive cultivator
15 often coated with cow-dung and kept in that condition tall July, then sown
on the spot where mtended to be grown. Most writers affirm that germmation
#3 best effected by making goats or sheep first eat the seeds Tlus, however,
would seem to bo a mustake, for these ammals will not eat shelled seeds and
do not care much for ripo pods; they profer green pods with immature seeds.
When maturo the ammals eject them from the mouth during rumination,
and the seeds thus never actually pass through the ahmdntary system. If,
however, they chance to bo retamned for somo hours in the first stomach of a
securunant the seeds would no doubt be found to germinate freely.

The plants have to be thinned out about the third year until the healthnest
pacupy distances of from 10 to 20 feet apart. In the third year thoy will flower
and bear%¥tujt ; eand according to the experts of the tanning industry in Cawnpore,
the bark 1s in 1ts most perfect condition when the trees are from 4 to 6 years
old. Curiously enough, however, many Natives affirm that the older the trees
are the stronger the tanning property. This does not appear to be the case, for
accordiig to European tanners the colouring principle develops but the tanming
value decreases with age. If, therefore, babul plantations be raised with a view
to returns from tanmng-bark and fuel, the trees should be uprooted after from™
6 to 10 years, in order to secure the best financial results At one time it was
supposed that a system of pollarding plantations might be the most remunerativo,
but plants so treated have been observed to grow so very slowly afterwards
that it has proved preferable to uproot and replant. The bark 1s sometimes
stripped off the hiving plants, but the wounds heal so very badly that this is by
no means an approved method of procedure. [Cf. Fagan, Ind. For, x, 393, 441 ;
Lushington, Ind. For., xxi., 2562.]

Cost of Production and Profit.—Mr. Ozanne (Letter No. 607, dated July 1884,
para 1) furnishes returns given by a Parst gentleman of Gujarat. Briefly,
these may be said to give the cost of cultivation and rent of land for 10 years

ARABICA
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Three Forms,
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Varieties
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Methods ot
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Bark.
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Plantations.
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ACACIA .

ARABICA ’ THE INDIAN GUM ARABIC TREE -
Gum, . .
Fodder. _ eaa Rs. 24, and the gross proceeds for grazing and fuel as Rs 261, thus leaving

a net profit of Rs, 227 Di* Leather (Agre Ledg., 1896, No. 18, 158) shows the
Wt:'km}; Oexpenses for an agre of land m Agra under babul as Rs 146 and the
gross reteipts Rs. 440, so that the net profit in 10 years came to Rs. 294 But
m nexther of these cascs does allowance appear to havo been made for the sale of
bark, the plantations having been undertaken simply for fuel purposes. In
conclusion 1t may be observed that on good soil the tree is much less gregarious,
is allowed to grow to a fairly large size, and 1s accordingly valued more as &
timber tree than as & source of fuel. A tree 1s considered full-grown in from
20 to 40 years, and may then fetch from Rs 40 to Rs 100 according to the size of
the timber afforded .
Bark, The veriety (montioned above) as kaulwa or weds 18 that usually grown in
Berar and Western India, when fuel only 1s desired  The tela or gods 18 ordinanly
allowed to run to timber. Succoss in cultivation would scem *+o depentt upon
several circumstances, such as the scarcity and consequent high p-ice of fuel,
o good market for the bark, the existence of swtable land at low rents, ete , ote.
Markets. But 1t must never be forgotten that, to be successful, production of bagbul fuel
argl babul bark must be 1n close proximty to the markots, since neither product
¢ could bear heavy ralway freights. .
Soil Soil.—According to most observers the babul prefers a sandy hght loam or
black cotton soil to heavy clay, but appears to bo somowhat wmdifferent to the
presence of a farly large percentage of ré¢h or shor (efflorescent salts—sce

Fuel,

‘. Alkalls, pp. 51-6) But 1t does not succeed oither on rocky and hilly ground or on
Successfyl low-lying and submerged tracts, henco plantations to be made profitable must be on
Cultivation farrly good soils. Tho yield and quality of the gum, of the tanming bark and of
. the timbor-—ts three chief products—greatly depend on the condition of the plant.

[y Enemies.—The hfe of the treo 1s generally said to be about 20 to 30 years ;

at all events after that agoe 1t seems to becorne a ready victim to the ravages of

Longicorn various pests, among whuch tho grubs of one or two longicorn beetles may be
Beetles. specially mentioned. Mr. Stebbing (Injuriwous Insects of Forest Trees, 67, G9)

describes these as Cwlosterna spinafor and Pachydiswvus holosericenus, Its
greatest enemy, however (especially during the first 3 or 6 years of its existence),

18 probably the goat.
The commercial products and utibsations of babul may be dealt with under

the following hcadings .—

Gum. ¥ 1. The Gum.—This exudes in March, Apnl and May, according to
the vast majority of reports, but in connection with Amntsar 1t is said
to ooze from the trees in the months of October, November and December.

Yicld, A tree yields a maximum of about 2 1b. a year, but the average might be

more safely put at a few ounces. In certamn locahitics httle or no gum

is given by the trees, and seasonal variations in yield are also well known
and are said to bg dependent on abnormal chmatic conditions, Tapping
the trees is generally beheved to accelerate the flow, but this is notoften
practised, and may be detected by the presence of long stalactiform masses.

Physical The gum occurs 1n the form of irregular and broken tears agglutinated,

Tentares. each tear being half an inch in size and of a pale straw-colour to red,
brown or almost black, according to the age of the tree. *The' quantity
yielded varies directly, but the hightness of colour and quality, inversely
to the age of the tree. Such, at least, is the general opinion, although
the Amntsar report states that old trees do not yield any m at

Atmospheric 2l Long exposure to atmospheric influences, more especially togl%lamp

Infances and rain, darkens the colour and lowers the value of tke gum,
besides malang it astringent owing to the quantity of tannin (from the
bark, doubtless) with which it becomes charged. [Cf Vilbouchevitch,
Journ. d’Agri. Trop., 1901, i, 49.] Observers have also noted
that gum exuding from gnarled stems or diseased portions is dark ;

Colour. moreover, that 1t 'vares in colour and becomes bnttle by exposure
to the sun or artificial heat. [Cf. Goetze in Pharm. Zeit., 18, 119 ; Journ®
Chem. Indust., 1903, xxii., 429 ] The purer and paler-coloured gums

‘l'apping.



USES OF BABUL CUM

reduce Fehling’s solution only shghtly, are d&rkened i colour by ferric
chloride and gelatimsed by borax. The darker samples (highly charged
with tannin) are precipitated by basic acetate of lead, form inky colorations
with ferric chloride, deep brown with bichromate of potash and red wjth
molybdate of ammonia. They freely reduce Fehling’s solution. Moreover,
the darkereportions are much less soluble 1n water andeleave a gelatinous
portion undissolved. [Cf. Pharmacog. Ind., 1., 551.]

JUses.—Indian gum arabic is used in CaLIcO-PRINTING and in all other

> ACACIA
ARABICA
Cultivation

Uhemical
Reactions,

Industrial Uses

industries where a mucilage is necessary and in which the peculiar pro--

perties of this particular gum are recognised as specially suitable. Amongst

other mingr i)urposes it is, for example, employed as an ingredient in
whitewash and in paints used for wall-distempering. It 15 add®d to
cettainMoRTARS and to paints that are used for clay toys. Asa MEpICINE
1t is%an, indifferent substitute for the tiue gum arabic of European pRar-
macy. It is often used as a vehicle for castor oil, and has the merit of
absorbing the offensive smell.  One drachm of gum dissolved 1n % oz. of
.water will carry 1 oz. of castor oil. Its use in lozenge-form is diminished
by the fact that 1t is less soluble than the true Gum Arabic. [Cf. Taleef
Shereef (Playfair, transl.), 1833, 142-3.]

At one time the gum was said to form an important item of human
Foop in times of scarcity, but recent inquiry has brought out a flat
contradiction of that statement from almost every district in India. The
gum at all seasons 1s several times as expensive as the grains eaten by the
poor; preferably, therefore, they would purchase grain with 1t. Itis
nowhere so abundant as to become a famine food. It is, however, un-
questionably edible, and fried with gk, sugar and spices, 18 employed in
the preparation of certain Native sweetmeats which are very generally
eaten after child-birth.

So far as they have proceeded, the investigations into the Indian
gums suitable for the European confectionery trade have revealed several
very surprising circumstances connected with this gnm. There are, for

*example, great variations m quality, which are not alone to be explained
by adulteration with inferior gums. Not only does the quality depend
largely on the age and variety of tree, but on the locality of production.
Thug two samples, one said to have been the best quility from Nagpur,
the other from Cawnpore (both believed to have been authentic samples

"of .Leacia arabica gum), were forwarded to Messrs. Rowntree & Co.

Jfor examination and report. The reply which came in due course was—
«‘ They4rave exceedingly dark solutions of medium strength, but both are
quite useless to us on account of the colour.” A third consignment
procured from the Panjib was said to give *“ a pale solution, very thin
and probably of little value for any purpose.” The best Indian edible
gu, from Messrs. Rowntree & Co.’s standpoint, would appear to be
that referred to under 4. Jacquemontii. It would thus seem that,
far from Acacia arabice afiording the best edible gum arabic of India,
it might almost be described as the least important of all the Indian

Mortar.
Medicinal Uses.

Famune Food.y

Sweetmeata.

Varlation
in Quality.

Best Edible
Gum.

edible gums. It seems, however, probable that babul gum from %nd .

may be of & much superior quality to that from other parts of India.
As met with in trade this gum comes mainly from the Central Provinces
‘and Berar and is known in Bombay as Umrawaiit and dmrad. But
attention may here be called to the éircumstance often disclissed {e.g. by
Vilbouchevitch, l.c. 48), that all gum from the same species and even
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ACACIA °* . .
ARABICA THE INDIAN GUM ARABIC TREE .
Taning B&r.k )
from the same tree 18 notsof equal quality. The vanation is doubtlegs
dug to bacillic action, and, ants have been spoken of as faciitatmng the
ingress and dispersion of the bacilli. .
price.—The information available regarding the price at which the
gﬁn <an be procured 18 so conflicting as to render the returns practically
worthless  Theygange from Rs. 12 to Rs. 50 per 100 Ib. - ¢
Babul- 2 The Tanning and Dyeing Bark.—Babul-bark 18 perhaps one of
bark Tan.  the most extensively used and most highly valued of the crude tanning
matenals of India. It 13 1 fact, with many of the Native tanners,
the chief TANNING SUBSTANCE in practically all provinces except South
India, where 1ts place is to a large extent taken by the t&nner’s Cassia
(Calsia auriculata). It 13 also very extensively employéd by the
,,f{) ers because of the rich colours it affords. In a work such as the Jresent,
spece cannot be afforded to deal with the methods of dyeing® and
tanning pursued, nor to furmsh the formul of the special preparations
employed, The reader must consult the Dictionary and other such works

N o for all details.
SoSice of Bark Source.—The 1ntroductory paragraphs of the present aiticle have alroady
. st forth somo of the practical considerations regarding production of babul-

barkk 1t 18 commonly obtained from troes felled for fuel, and the bark very
ofton becomes the woodman’s wages  So agam the observation has beon made
that the bark from old trees 13 nos so valuable as that from tiecs 6 to 10 years
of age In order, however, to obtamn perfectly trustworthy informatian on
this pomnt an extensive serics of barks from a selected number of districts was
procurcd from trees of various hnown ages and during certmn fixed seasons of
the yemx [Cf Agre Ledy, 1896, No 9, 42, 54-5] Apparently no report
has as yet heen pubhshed of the 1esults arrived at by the examunation
of tho barks, thus specally brought togother for that purpose  Hooper,
however, affums that ‘ the tanming content undoubtedly increases with the
age of the tree” (Agrr Ledg, 1902, No 1, 23), and he cites a roport of
Mr J Terl of date 1845 m support ot that opnion winceh 1s oxactly the opposito
of tho modern view held by tho European tanners of Indhia  Recent mnqury has,
however, been prosccutod sufficiently far to roveal the circnmstanco that babul-
barloss hardly hkely Lo competo suceessfully with the tanning maternals already
procutable 1in Europe, and that very posubly it wall never even pay to manu-
facture for export a tanming extract from tlus bark or from the bark and pods
combimmed  Much has been wiitten on this theme, hut 1t may bo sad that the
cluef clairns of babul-bark turn on its cheapness and abundance 1t is bulky
and the percentagegof tanmn 18 small, henca 1t cannot be profitably carriel for
more than short distances  Accordingly the conclusion must be that babe!-bark
13 4 tannimg matenal of groat loeal value, but one that stands a poor chanco of

Trercntape of bemng oxpotted to any appreciable extent It contams 18 95 per cent: of eatechol

Lanniy tanpm, which takes a heautiful eream colonr when precipitated with gelatin,
Martin says that } Ib. of the bark suffices for each maund of hidos  [€f
Monoqraphs, Tanning, and Working n Leather -—Walton, U, Prov., 28'; Martut,
Bomb, 7, Chattorton, Madras, 26; Rowland N. L Chandra, Bengal, 11-2,
C G Chonevix Trench, ¢ Prov, 7]

Price and Supply—Very little of a definite nature can be puplished
on these subjects. It has been reported recently that the annuaf‘con-
sumption 1 Cawnpore alone 1s over 200,000 maunds, valued at eight
annas a maund, But Cawnpore 13 the great taning centre of India, and,
therefore, 1ts transactions represent a very large slice of the total traffic
m thebark. Quotations have been obtained from Dumraon, Bandelkhand,
the Central Provinces, Shahpura (in Rajputana), Delhi, Poona, etc., etc.,
which show that the bark fetches from 8 annas to”as rilich as Rs. 2-4
per 100 b. These and such as these arc the returns that have come te
Jand, and they afford very little trustworthy information other than
that the bark 1s a local product which m pownt of prce is, like most
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BABUL PODS AS A TAN ARABI
’ g Mater

'ofher cominodities, influenced very greatly, by the laws of supply atde
demand. N
Babul-bark is extensively employed in Indfa as an astringent MEDIBINE, Medicine
and the ashes as a dentifrice.
3. Tanning Pod.—Roxburgh (T'rans Soc. Arts, 1805, xxu1., 40890) Pods.
*was appgrently the first person to draw the attenfgon of Europe to
the large and valuable supply of these pods that nught be procured
from India. This subject did not, however, seem to attract much at-
tention until 1884, when an absnrdly high valuation as a TanNine Ma-
TERIAL was attributed to the pods It was then affirmed that when spurous
crushed andsfreed from seed, they would fetch £40 a ton, or 50 per cent. Reputation.
more th&n was then being paid for oak-bark. This naturally Jed to
wumerous experiments to test the yield per acre, the cost of production
and thethods of crushing and baling the matenal. When the degired
repor® finally came to hand from England, babul-pods ceased to attract
attention ; they had been found to contain at most 93 per cent. of tannmn, Percentage
and could not bring more than £10 a ton. All interest in the subject died "™
as quickly as it had amsen. A more hopeful result scems, however®
to have been obtained by Mr. Chatteiton. The Agrwcultural Ledger,
(1896, No 9, 46) may be consulted for further particulars But crushed
babul-pods impart a beautiful colour to leather, and 1mainly on that
account enjoy a certain local reputation as a weak tanning and dyeing
material, useful in conjunction with other substances. At the Cawnpore
Tanneries the pods are employed almost exclusively for the purpose
of removing the hme from skins and hides, before tanning the latter with
‘babul-bark or other substances  The dyersof India often utihise babul- v
pods to obtain certamn shades that arc admired in calico printing
An extract may be prepared from the immature pods by inspissation,
This was known to the Ancients, and through the Greeks reached the
Arbs, to whom it was known as akakia. To this day a DRua comes to
Indwa under that name from Turkey and Persia, and 1s sold by most
, Muhammadan druggists. The unnpe pods reduced to a powder are
used as a domestic medicine in all cases where an astringent 1s indicated
They are employed in the manufacture of Toorr-POWDLER, and along reoth-powd
With sulphate of iron m the preparation of k. Thg tender young pods .
ar® eaten as a VEGETABLE, especially in times of scaicity. They are
. often pickled (ackar) and viewed as a luxury, especially by the Marwans.
The green pods with their seceds are regularly given as FODDER to goats, rodder
* *sheep, cows, and camels. In Sind the green pods are much appreciated, uach value
and 1 the early part of the hot weather, during April and May, the sale
of green pods forms an importantitem in the forest revenuc of that
Province. In the Annual Reports of the Forest Department for Bombay
(wluding Sind) the amounts credited as realised on thisheading average
from Rs. 12,000 to Rs. 30,206.

4.%Tanning Leaves.—Most of the older writors speak of the leaves of this
tree being also used as a TAN, but according to volumimous opinions recently
to hand this would appear to be a mistake. They are sometimes employed 1n
dyewng, and are also often utilised 1n the manufacture of ink, so that they do Dye,
possess tannin but i such small quantity as to be useloss as a tan  The cluef Ink
value of the leaves 18 as FODDER, especially in times of scarcity or famine. Fodder
Beaten from the lopped and dried spmose branches, they are regularly given
® tocattle. Although the tree1s never leafless, fresh fohage appears from February
to April. The value of this source of fodder when rain fails cannot be oyer-
stated, as the tree is thereby httle, if at all, affocted 1n the production of fohage.
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THE, INDIAN GUM ARABIC TREE

» Phe leaves constitute an ingrodient 1n the intoxicating drug of Tndian hemp
known as madak, and 1t 18 said that mn e similar way they are also made up with
opnfn J

P 5 Ml;ar Industrial and Agricultuwral Uses. — One of the most widely
Laown of tho mmor uses of the plant 18 for tooth-brushes Short twigs are
mide up nto small bundles of about 100 cach and n that form are exported
as a regular article of trade fiom Karach: to Bombay and practically all over
Indin  They aro vlry extensively m demand by the Marwaris ; on bethg used the
nd 1« chewed until it forms a sort of brush  Very strong and durable baskets
aro also plaited of young green babul-twigs. In fact, this 1s the chief basket
of tho agricultural and mndustrial classes of many localities (see Basket and

Wickerwork, etc,pp 114-6) Tnsome parts of the country fishing-traps aresimilarly
constructod of the young shoots and tho spmes are occasionally employed as
hshing hooks or as pins to fasten together the leaves usod as platters. Crude
ropostie sometimes made of the bark fibre

In Sind (and to somne extent also in the Panjab) babul i3 one of the importaat
tregg on which the Lac msoct is reared. The reader will find full parucvlars
on 51 s subject in The Agricultural Ledger (1901, No 9). To the Indian cudtavator
babul 18 of the greatest possible value. It does not afford much shade, and yet
curously enough very httle except grass will grow underneath it  On this
account 1t 18 ravely, if oever, allowed to got established in the rmddle of fields
for avenue purposes, where shade 18 required, 1t 18 not a desirable tree. But
in the RECIAMATION, of waste lunds babul 18 invaluable, espocially where reh
effloresconce gives cause for anxioty (sco Alkalls and Alkaline Earths, p. 55).
Grass rapadly becomes assomated with 1t, so that grazing affords a distinet source
of revenue 1n babul plantations [Cf Ribbentrop, Ind. For, April 1900, xxv1 ;
Acoreland, Director of Agriculture m the Umted Provinces Official Reports
rejarding  the Abbuspur (Oudh) Eaperuments] Sown thickly as a HEDGE,
babul foims a great protection hoth aganst ammals and the parching, dust-
laden winds  As dead fences, tho spiny boughs are universally employed to
aftord temporary protection to valued crops Tor these and similar reasons
oxtended cultivation of this troo should mnvanably be commended in all suitable
localities.

¢ 7he Timber —This TimBrr iz highly appreciated for all forms of agri-
cultural implements, bocause of its hardness and durability It 18 especially
valued for cart-wheels In Bengal, tho Umted Provinces and the Central Pro-
vinces the tunber 1s rarely, if ever, employed in house construction or for furmture,
as 1t 18 supposed to be very unlucky. But in the Panjab, Sind end Bombay no
such superstition exists, and acc ordingly 1t 1s frequently utihised 1 house-building
and 13 much appreciatod where great sticngth 1s desired In Bijapur it 18 mn
demund for the conatruction of the carts for which that town is famous. When
used for furniture, especially wood-carving, the timber 1s previously carefully
scasoned i water. Recently 1t has been suggested that babul-wood mghtSbe
cmployed for woodpaving A wnter 1 Capual (March 5, 1903) beljpves
that this would be found cheaper in the lung run than the present method of
metillmg  The wood when seasoned 1s very durable und much easier to cut
ond shape than the timbers most largoly used for paving-blocks.

As asource of FUurL or CHARCOAL babul justly holds & high position mn populas
favour Its cultivation in the viemity of all large towns would seef® highly
profitable  An avorago-mzed troe will give 5 maunds of fuel, besides branches
and bark thut bring 1 additional returns, Some few years ago o scare was
started by the Madras Railway that babul fuel injured the boilers. This point
has boen freely discussed since then. The practical result may be said to the
conclusion that, as compared with coal, all forms of wood fuel are injurious.
Babul 1s not more mjurious than other timbers, and moreover 1t has sq high &
calortfic value that 1t 18 not only extensivoly used at the cotton and other mills
and on the ruiways of Upper India, but would be even moro extensively em-
ployed were it procurable in suffictent abundance.

A. Catechu, Wuld; FI. Br. Ind., ., 295; Heuzé, Les
Pl Indust, 1895, 1v., 288-92; Prain, Some Additional Leguminose,
Journ As. Soc., Beng., 1897, lxvi, pt. ii., 508-9; Gamble, Man.
Ind Timbs, 296-8, This is the Cutch or Catechu tree, the khasr
of katha. Prain has rendered valuable service by establishing the
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VARIETIES OF THE SPECIES

characteristics and respective arcas of distridution of the three forms

of this plant. These are briefly as follows :—, - >

varleties of the Species Var. (o) Catechu, Calyx, petals and rachis with
apreading hairs.—This 18 the most northern form, having been recorded
met with in Hazara, Kashmir, Simla, Kungra, Garhwal, Mussoorie, Centf81
Ipdia, Bihar, and as far south as Ganjam. But it has never been found in the
Eastern Himalaya nor mn Assam, and 1t has been only ono® reported as met
with in Burma  This 1s, therefore, the Lath-yielding form of Xumaon—the pale
cutch, as 1t 18 sometimes called, the kharr, khowru, etc.

Var. (B8) Catechuoldes. Calyxz and petals glabrous but the rachis puberulous.—
This 18 met with in Bengal from Monghyr and Patns to Sikkim, Assam and
Burma, Though qute common in Pegu and Prome 1t has not as yet been
collected ﬂ% Shan hills nor in Upper Burma to the north of Ava It
ig, therofore, the cutch-yielding plant of Burma, end * Pegu Cutch » 18 thexchief
commercial form of the extract 1ts best namcs are khair, kowr, sha, etc.

'Var. £y) Sundra. Calyx, petals and rachs, all glabrous —This 18 the Southern
and Western plant and affords the cutch of Madras and Bombay Presidencles,
betng very common from Commbatore northwaids to the Deccan, Kanara and
the Konkan, and has been recorded so fur to the north-west as in Kathiawar
and Rajputana, and to the north-east in Burma, at Segain, Mandalay, and
the Shan hills It 1s the lal-khaw (red Catechu), the nallasandra (or simply
sandra, or, as Sir Walter Elliot renders 1t, chandra), slso the kat:, kute, kachu,
kagli, kempu, shema, karangalls, béga, banni, ete. [Cf. Cooke, Fi. Pres. Bomb.,
1., 448, Hooper, Rept. Labor Ind. Mus. 19034, 28 ]

Chief Products.—These three forms of var. _{. Catechr are said to
be practically identical in their properties and uses. They all yield
a Gum, an astringent Exrracr and a useful TiMBER.

The Gum is of a pale yellow colour and often occurs in tears one inch
in diameter. It 18 sweet to the taste, soluble m water, forms a strong
pale-coloured mucilage and is not precipitated by neutral acetate of lead,
but gelatinises with basic acetate of lead, ferric chloride and borax. It
freely reduces Fehhng’s solution. It 1s a better substitute for the True
Gum Arabic than 18 babul gum. Most of the superior qualities of INDIAN
Gum Arasic, espeaally those of South India, are very possibly obtained

from this species of Acacia.

,  Tue TiMser —Sapwood yellowish-white, heartwood cither dark or
light red, extremely hard. It seasons well, takes a fine polish and is
extremely durable. It 13 used tor all kinds of agricultural implements,

. wheelwrights’ woik, etc. In Burma 1t 1s employed fomhouse posts and

very lurgely as fuel for the steamers of the Irrawaddy Flotilla. The FurwL
of dead kkavr is much valued by goldsmuths In Northern India cutch
wood is made into CHARCOAL, and 1s regarded as one of the best woods
*fen that purpose. It has been pronounced good for railway sleepers. A
clibic foot of wvariety (a) weighs from BO to 60 Ib.; of (8) about 60 to
70 1b., and of (y) shightly more. But it is as the matemal from which
Curen extract 1s prepared that the wood of this plant attains its greatest

valug »*
THE EXTRACT CUTCH OR CATECHU.

It is rot proposed to deal with this substance very elaborately in the
present work. The article in the Dictwnary, amplified as it has been
by The Agricultural Ledger (1895, No. 1; 1896, Nos. 2, 35; 1902,
Nos. 1, 2; 1906, No. 3) contains practically all that is known.
The reader is referred to these publications, and the remarks that follow
must, therefore, be accepted as an abstract intended alone to set forth
tle aspects of commercial interest -—

Commercial Qualities of the Extract and Methods of Manufacture,—How far
the peculiarities of the above-mentioned trees account for the different properties
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THE CUTCH TREE

of the oxtract, appears neves to have been ascertained It may be montione
as a cullous cireumstanco, very possibly connocted with -t. 8uadra, that one ¢
the earhest European writers, Barbosa (1514 A.p.) speaks of cacho as exporto
from Cambay to Malacca The name cacho would scem to be simply th

Lanarcse kachu, and very possibly gave origin to the modern Latin nam
?a!echu In 1574 Garcia de Orta (Coll , xxx1.) gave a complete uccount of th
plant, and of the manufacture of the oxtract under 1ts Tamil name of kate (catc,
a word which by dbme authors gave the firat half of the name Catechy, the secon
bemg derned from chuana, to cistil 1t 13 probable, however, that althoug
the carhest European authors saw the extract being prepared from A. Sundra
tho Pegu form 13 quite as ancient 1f not moro so. It was not, however, until th
seventeenth century that catechu attracted the attention of Europe. It wa
then supposed to be a naturnl earth, and as 1t reached Kurope by way of Japas
1t recaived the namo of TErRA JaroNica  About the same timo GAMBIER als
fourtd 1ts way to Kurope, and was designated Terra Japonica incuscrimmatel;
with catechu  Clegor oxploded the mineral notion ot these substances,, by
republishing 1n 1685 Garcia do Orta’s account of the proparation of tho oxtract

He affined that the best quality came from Pegu, other sorts from Sugat, Mala
bar, Bengal and Ceylon

There are said to be three forms of this substance : (1) DArRk CATECH1
or Cutch, chiefly used for mmdustrial purposes, (2) Indian PaLe CatECHU
or kath—a crystalline substance eaten in pan or used medicinally ; and
(3) KeERsaL (Rwsal), a crystallne substance found embedded in the wood,
much after the same fashion as Barus camphor. To obtamn the cutch
the trees have to be felled, but the destruction is conducted in so ruthless
a fashion, and so widespread 18 the demand, that many officers affirm
the total eatinction of the tree 1s threatened [Cf Upper Burma Gaz.
Shan States, 1900, ., pt. v, 314; For. Admwn. kept. Pegu Curc.,
1900-1, 10; Summary Seltl. Operations, Lower Chindusn Dist.,
1901-3, 3; Hooper, Rept. Labor. Ind. Mus., 1904-5, 26-7; 1906~7, 10.]

The following particulars may be given regarding the manufacture ol
the two first-mentioned extracts —

1 Dark Catechu or Pegu Cutch.—Three men generally work to
gether * one cuts down the trees and drives the cattle that drag the logs
to the site of the furnace; the sccond clears off the sapwood and cuts
the heartwood up into the httle chips required by the third man, who
attends to the furnaces and boilers. The chips are packed into earthen
pots holding three to four gallons of water, and the whole 1s boiled,down
to onc-half, thé chips are then taken out, and the iqud of 20 to 25 pots
is gradually poured into a large non pan or cauldron, and again” boiled
and stirred and fresh hquid added from the earthen pots until the flusd
attains the consistency of syrup. The cauldron 1s then taken off the firg
and the contents stirred continuously with a wooden paddle for idur
hours or more, till the mass cools and can be handled. It is then taken
out and spread on leaves arranged within a wooden frame, hike a brick
mould. It1s left over-mght, and in the morning the extract is dry and
ready to be cut up into pieces for the market. It might then be deciiibed
as a brick of cutch weighing 36 to 44 1b. A picturesque and illustrated
si(é%%l;nt of the work 18 given by a correspondent in The Empress (July

The chips are sometimes boiled down a second time, but as a rule very
httle 15 extracted by this further boiling. Much difference of opmion
prevails as to the necessity of beating the liquid after the cauldron 1s
taken off the fire. Some manufacturers are satisfied with half an haur,,
others give it as much as four or five hours.

Cutch manufacture takes place from June 1 to March 31, but the
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-Pale Cate:

months of December to March inclusive are those of most energetic opera-
tions. The produce of each cauldron is approximately 36 to 442b. a day,
but the total yield during the season cannot be accurately determined
since much depends on the quality of the trees, their proximmty to the
boiling place and, above all, the working days of the season. The proceeds
of one cauddron may be 2,000 Ib., or it may exceed 6,000 Ib. As to the
vield of cutch per miven weight of heartwood, 1t 18 helieved that a ton of
wood might be taken as yielding 250 to 300 ib. of cutch.

In the western and northein tracts of India, such as Kanara, Dharwar,

Khangesh, Surat and Baroda, and to some extent Chota Nagpur n Bengal, ©

Dehra Dun affd Gonda in Oudh, dark-coloured cutch 1s also prepared,by a
process that only differs in mnor details from that briefly described in con-
nevtion, with Pegu. The industry in these regions is on a much smaller
scal®and the apphances are correspondingly less perfect, but the principle
involved is the same. In Gujarat, asarule, the trees are not felled, but the
larger branches are sunply lopped off, and these are cut and boiled down into
cutch. The article from these localities as met with 1n the market differs,
however, matenally in external appearance and shape from Pegu cutch.
It oceurs 1n small cubes, flat cakes or 1ounded balls, and is of a redder
colour and more opaque fracture. The influence of the method of manu-
facture, more especially the use of wron cauldrons, will be discussed 1 a
further paragraph.

2. Pale Catechu or the crystalline substance known as Kath.—This
is the restricted name, given in Northern India to a grey crystalline
substance prepared from a concentrated decoction of .f. Ceatechu wood
by placing 1n 1t a few twigs and allowing the decoction to cool.  The twigs
arec removed and the crystalline substance found adhering to them 1s
collected and pressed into large irregular cubes. Whether the hqud 1s
rejected or is afterwards boiled down to produce a poor quality of dark
catechu or cutch has curiously enough not been recorded. The cubes
of grey crystalline substance are the kath, which 1s caten by the Natives
an their pan and which imparts with hime the red colour to the hps. Itis,
apparently, hardly ever exported to Kurope, and the name kath, while
chigfly applied to it, is in some parts of India unfortungtely also given to
cutch, Kath and cutch have by Europeans been mistaken for the same
substance, but the former is much purer chemucally than the latter, and
"t may be owing to the fact of cutch being the form exported to Europe

, that catechu has lost the former position it held as an astringent MEDICINE.
if seems-probable that the preparation of katk may be a secondary process
from the cuteh, since its direct preparation from the original decoction
has only been observed at Kumaon, although the substance 1s universally
used iy pan all over India. This subject deseives to be thoroughly in-
vestifated, and the merits of kath and 1its process of preparation made
better kyown. In a further paragraph will be found an abstract of recent
Ivestigations that have a bearing on the 1ssue here rawsed. [Cf. Madden,
Journ. As. Soc. Beng., 1848, 565.] '

3. Keersal or Khersat.—From the wood of .decacia Catechu is
occasionally obtained a pale crystalline substance known as kkersal. The
woodmen, when cutting up the timber for fuel, spmetimes come across this
substance and carefully collect it, since it 18 much valued as a medicine
by the Hindus, and fetches a high price. [Cf. Dymock, Mat. Med. Western
Ind., 232 ; Bomb. Gaz., vi., 13.]
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THE CUTCH TREE

Improvements in Manafacture.—The Agricultural Ledger (1895, No.
recrds Or. Warth’s expériments in the manufacture of cutch, wi
the results obtained and the correspondence that ensued on his reco
mendation for the establishment of ceutral factories under Governme
control. Warth showed that the Native system was wasteful a
destructive, more especially through the use of iron caulirons. |
explained that the active principle of cutch was the tannin known
Catechu-tannin. This forms a greenish-brown compound with ferric sal
There is also present, however, another substance known as Catechin, a
this 18 the active principle in kath, or the edible form of cutch. Cetect
is, however, casily changed into tannin. It is soluble in ho* water b
piactically insoluble in cold water, while catechu-tanmn 1s complete
sojuble 1n cold water. From this simple fact Warth proposed that satect
should be invariably separated from the catechu-tannin and sold by 1tsc
but he showed that it was essential that this should be accomplished
arapid process and in concentrated solutions. Etti had previously point
out these pecuharities, but Warth gave them a practical value. T
concentrated decoction 18 by him recommended to be set aside for fi
days, to allow of the formation of the crystalline catechin. Cold water
then added and the solution filtered, and the filtrate again boiled dov
to form cutch free from catechin. As already suggested, it scems probat
that by some such process hath may be regularly manufactured by t¢
drug dealers of India, gince the Kumaon supply could hardly suffice
meet the Indian consumption.

Warth then demonstrated the injurious action of iron on catechi
and urged that the cauldrons used should invariably be copper. H
observation that wood spotted with white dcposits is richest in catechi
and that such wood 1s more prevalent in Oudh than in Burma, confirr
a widespread Native opinion, and probably points to something peculi
in the variety of plant grownin Oudh (var. a, Catechu, above), as compar
with that of Burma (var. B, Catechuoides).

The inquiry was next prosecuted by Dr. Leather, Agricultural Chemi
to the Government of India. His assistant, Mr. Collins, furnished a mo
instructive table,of analysis, in which he showed that commercial valu
tions rarely comcided with percentage of catechu-tannin and catechin (mo
especially of the latter), but were dependent mainly upon the appearan
of the extract. So far as the tanner is concerned the complete absen
of catechin might be said to be a recommendation. Leather des
1n a most interesting manner with the best methods of cutthlg up t!
timber, with the effect of different kinds of water, the quantity of wat
required, and the time which was essential to boil the wood. He showt
that 1t would be more economical to reduce the wood to shavingz.ﬂhbv tl
carpenter’s plane than to cut it into chips as at present. When reduce
to shavings the yield of catechu-tannin and of catechin was muvch high
than with chips; the proportion of water to weight of wood could 1
reduced from 20 to 10 or even less; and the duration of boiling migl
be reduced from twelve hours to half an hour. All these circumstanc
lndlqa’ce not only vast financial economies, but the production of a superic
quality of extract, owing to the smaller amount of boiling that is necessar:
The separation of white catechu (or catechin) from cutch (or catechi

¢ tannin), might be made a commercial success if accomplished from a
extract prepared 1n the manner indicated by Leather.
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. PRODUCTION AND TRADE

Th The Agricultural Ledger (1896, No. 35) will be found the results
of *Professor J. J. Hummel’s and Mr. Reginald B. Brown’s chemical
investigations into the dyeing properties of catéchu-tannin and catechin.
Briefly, they have demonstrated that both these substances may under
certain circumstances be used as dyes. [Cf. Journ. Soc. Chem. Indust.,
Mzrch 31, 1901, xx., 246.] The present purpose has been to con-
vey the falts of commercial importance and the bearings of recent
research (both botanical and chemical) on possible developments of the
cutch industry.

Production and Trade in Cutch.—Trustworthy returns are not
available regarding the production of cutch in India. The trade is
very largely-in the hands of small manufacturers and dealers. As a
rule, the right to work the cutch forests belonging to Government is
granted ~by license and sold by auction or tender. The period for
which the licenses hold good 18 usually four months. Commercial
Crrcular (1896, No. 11) gives certain particulars of interest regarding the
Burms trade. It is calculated that on the average 80 cutch trees are
used per cauldron, and as the average price paid for the cauldrons
comes to Rs. 225, the average price obtained per tree comes to Rs. 2-13.
But each tree would yield about 25 cubic feet, say half a ton, so
that the price obtained 13 equivalent to Rs. 5-10 per ton, or nearly as
much as 1s usually got from the local traders for undersized teak logs.

It would seem that the Burma production averages from 130,000 to
150,000 cwt. a year ; the South Indian perhaps 1,000 cwt.; the Bombay
perhaps half that quantity ; and it is probable that Bengal and the Umted
Provinces yield between them about 20,000 cwt. This conception of the
probable annual production is inferred very largely from the returns of
Foreign, Coasting and Internal Trade, rather than from actual statistics,
and consequently it 1gnores local consumption. Thus the total exports to
foreign countries were 183,729 cwt., valued at Rs. 36,96,106, in 1895-6 ;
122,082 cwt. in 1896-7; 97,187 cwt. in 1897-8 ; 61,669 cwt. in 1898-9 ;
but they rose again to 127,815 cwt., valued at Rs. 24,70,422, in 1899-1900 ;
sank to 101,995 cwt. in 1900-1; and further to 66,162 cwt. in the year
following. In 1902-3 there was a slight improvement to 70,305 cwt.,
valued at Rs. 13,42,583, and a still further improvemegt 1n 1903-4, viz.
to 119,936 cwt., valued at Rs.19,71,896. In 1904-5, however, they
again fell to 62,562 cwt., valued at Rs.9,71,041, and in 1906-7 to
97,269 cwt., valued at Rs. 15,92,561. The traffic thus fluctuates greatly,
kut would seem on the whole to be dechning. Usually Burma contributes
about 98 per cent. of the total. For example, taking the total export
for 1906-7, Burma furnished 95,451 cwt., Bengal 1,687 cwt., Madras 124
cwt., and Bombay, 7 cwt. The Bengal trade seems for some years to
have, geclined and direct shipments from Burma to have increased. The
United Kingdom is the country to which by far the largest consignments
are usually made. The next in order are, as a rule, Egypt and either
France, Germany or Holland. The trade with the Straits Settlements
has steadily declhined from 6,585 cwt. in 1898-9 to 1,796 cwt. in 1901-2,
104 cwt. in 1905-6, but rose to 854 in 1906~7. The United Kingdom takes
from 70 to 80 per cent. of the total annual supply. Of the coastwise
traffic Bengal (Calcutta) is the most important receiving centre and Burma
the most important exporting. In 1895-6, Bengal received 35,079 cwt.,
but that traffic seems to have declined seriously, and in 1902-3 was only
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ACACIA*
JACQUEMONTII SOAP-PODS AND CASSIE PERFUME

Gum

DEP,

1., 44.
Rita or
S8oap Pod.

Polishing Silver
Plate.

Trade

D.EP.,
i., 48-60.
Cassie
Perfume.

D.EP,

* 18,657 cwt., and in 1906-6, 10,678 cwt. The Rail and River-borne
trade returns show Bengal as the most important receiving province, and
m3inly¥rom the town of Calcutta, hence doubtless Burmese. The United
Provinces might be called the most important oxporting centre, the
major portion of the supply gomng to Bombay town and Presudency.

A. concinna, DC., Fl. Br Ind, n., 296, A comthon prickly .

seandent bush met with 1n tropical jungles throughout India.

Smce the pods of this bush are extensively used as a detergent, they are
often contused with the Sosp NUT (Sapindus Mukoresst). and, indeed, they
beat, a3 # 1ule, the samo vernacular names—viz rita or ritha, but aro some-
times sepurately distingushed as the ban (wild), ritha, stkakai, alah, ote ™ These
detergent pods aroe largely employed in washing silk and woollen (00ds. Some
of the best tinctorial results are believed to be obtamned only with yarn washed
with this forn of soup provious to bemg dyed. They ate extensively used in
weshing the har, and with much advantage mn cleansing tarmshed silver plate.
In Northern Bengal they are utthsed in poisoning fish. The trade in'dctergent
pods must be very conwiderable m India as a wholo. Collective returns are,
however, not avalable, but wo read of fiom 10 to 135 tuns being wumported nto
Bombay annually, and manly from South Kanara Tho Madras Maid (Jan.
1898) speuks of tho local supply coming from Palghat and Vaniembaby, and
urges that an effort should be made to placo these pods on the European market.

The bark of this hush is to some extent used as a TaN for fishing-lines, and
18 1mported for this purposo mnto Bombay from Kanara [Cf Geainble, Man
Ind Tunbs, 1902, 291, Cooke, FI Pres Bomb ,1, 450 ]

A. Farnesiana, WJld ; Fl. Br. Ind, 1., 292. A small tree
best known 1n Kurope as the Cassie Flower, and curtously enough is
in India denoted by comparative or descriptive names such as wrlayats
(English) babal or Rekar, pissi-babil, gu-kikar, kankar, vedda vala, gaya-
babil, murks tumma, naga tumma, kustury, 3dli, ndnlongyang, ete. It 18
indigenous in America and possibly cosmopolitan in the tropies, is culti-
vated or naturahsed all over India and Buima.

It 1 largely grown in France on account of the rich PER#UME obtamnod from
the flowers. Although it yields a Gom and other products sumilar to most
spoctes, the chief interest conties 1 1ts ““ Casse Flowers.” The lato Sir F. Abel,
m a letter to the Government ot Indin, dated July 16, 1894, gives certam
interesting particulms regarding the success obtamed by a tea-planter in Naim
Tal, in produemg Cassie Pomade  Although a good deal of attention has been
given to this subject, Iittle progress has as yet been made towards estabhehing

a trade 1n tho perf®me. Tt 1s probable that 1n India a difficulty nught be found *

to exist m preventing the lard or sweet o1, employed m the manufacture of the
pomade, from bocoming 1ancid  But n the lower llls or terax where this trea:
abounds, or nught easily be cultivated, 1t seoms posaible that a useful auxihary
crop to tea, coffee or even indigo planting, imght boe found n Cassie Pomade,
[C} J. C. Sawer, Odorography, 114-6 } o (34 v

A. Jacquemontii, Benth.;, FI. Br. Ind., 1., 293. A small
handsome shrub with pohished stems and thorns, and flowers sweetly
scented. It is met with in the North-West Himalaya up to 3,002, fcet.
In the Panjab plams, in Sind, in Rajputana and m North Gujarat it 13
often very abundant, especially within watercourses. M

Known m Afghamistan as tho hanza, mn the Panjéb 1t appears to bear, as a
rule, the same \ernacular names as A. arabica, but a sample recontly received
from Amritsar, by the Reporter on Economie Products, bore the vernacular
names of dhakk: and chota-kekar. In Rajputana 1t 1s called baonk or gulli bonli ;
in Gujarat 1t 18 the rdta-beval , 1 Baluchistan harbarbara ; and m Sind khunbut.
Captain M A. Tigh® Political Agent, Southern Baluchistan, speaks of the gum

of this tree as one of the spurious gum arabics which are known 1 that country
b khorikhor. [Cr Ropt, dutod March 14, 1898 ]

For some yoars past a considerablo trado from Baluchistan and Sind has
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THE DISTILLER’S ACACIA ,

.
beef done m the GuM of this species, exported from Karachi. Stokes (speaking
of Sind many years ago) says that 1t 18 inferior to gum arabic, but 18 used
in medicine, calico-printing, and in paper-making Captamn Tighe has mfuch
to say as to the difference between this and the true gum arabic (the khor-ka-
khor) which see under . remegal. But it may be added in conclusion that
Messrs.\Rowntree & Co., Ltd, of York, havo pronounced the Amritsar samples
(rpentioned above) as the best of the scres of Indian gums examinod by them,
for the confectioner’s requirements.  ** It 18 strongly mucilagmnous and forms a
thin jelly on standing with ten proportions of water The solution 1s brownish,
but fairly freo from sedimeont, and tho flas our 13 sweet >’ It has been ascertained
that about 35 ewt. of this aro annually procurable in Amritsar

A. leucophloea, Wiid., FI. Br. Ind, u., 294; Gamble,
Man. Pnd. Tintbs., 295 ; Brandis, Ind Trees, 265. The safed kikar, army,
ring, rerit, Mmbar, gowra, hewar, hardaval, vel-vellum, tella-tuma, tandung.
Thas larﬁt’z deciduous fast-growing tree 1s found 1n the plas of the Panjab

and Rafputana, the forests of Central and South India and Burma. ®It
prefers & low-lying situation, and m the Pan)db its presence 1s regarded
as significant of a rich soil.  Its branches are often disfigured by large
excrescences
According to Mr J. G Prebble, it yields a Goum readily soluble in water,
which forms a good thick pale-coloured mucilage, possessed of the somewhat
peculiar property ot being gelatinised by borax but unaffected by ether, neutral
or bhasic acetate of lead or perchlonide of iron It seems probable that, owing
to 1ts close chomucal affimty, this gum 13 often largely used to adulterate the
better qualities ot ““ Gum Ghat1” (see p 17) of commerce. According to Mr Hooper
(Agr. Ledg, 1902, No. 1, 26) a specimen of tho bark sent from the Province
of Mysore was found to contan 20 8 per cent. tannm, being equal to the best
babul-bark, but this seems to have been an exceptional case, as he adds that a
sample exammed at Dehra Dun yielded only 9 33 per cent. Its use as a TaN
18 therefore doubtful The bark affords a strong FiBrr said to be much valued
for fishing-nets  Ground to a powder 1t 13 sometimes caton with bayra, especially
m tunes of scarcity. But i1t has obtamined a considerable reputation as an
astringent used 1n alecohohc DISTILLATION. On this account 1t 1s often called
sharab-ki-kikar (spuit Acacia) The tanmin precipitates the albuminous sub-
stances present m the saccharine juices, and thus facihtates fermentation, but
19 also sad to gave a pleasant astringent flavour to the beverage. Inthe Southern
Mardthi country the trees are farrned out by Government, in consequence of
#he value of the bark. A dwistiller in South India recently mformed me that
he would uso this bark moro oxtensively than at present, were 1t possible to
obtam a guarantee of quality., He held that while most Acacia barks mght
. bo etployed (n formentation, that of the present species weg so much superior
to all gthers as to justify its bang called ““ The Distiller’s Acacia ™ [Cf Cooke,
Fl. Pres Bomb, 1, 447.]

A. modesta, “Wall,; Fl. Br. Ind., 1., 296; Gamble, Man.
Jad szl)s., 299; Brandis, Ind. Trees, 266. The phula, phuldr, bhamburi,
kantosirayd, pdlosa. A moderate-sized tree found in the Suhman and
Salt Ranges, the Sub-Himalaya—between the Indus and Sutlej—and is one
of the characteristic trees of the Northern Panjdb plains. It grows readily
in poggeandy or rocky soils, but curiously enoughis also found occasionally
in very damp situations. It isa slow grower, and in consequence is not

» often plamted, except as a fence, for which it is peculiarly suited.

It yields sparingly a very useful Gum which occurs in small round tears or
angular fragments, with a few vormiform pioces marked with waved transverse
lines. Prebble says, “It 18 translucent and of a yellowish colour; very
soluble in water, forming a good pale-coloured mucilage. With basic acetate of
lead and ferric chloride 1t forms a )elly, but not with borax ; gvith neutral acetate
of lead a famnt precipitate or cloudmness, and a shght redu®ion with Fehling’s
solution.” The gum 1s sent to Bombay from Northern India, and is classed

' ACACI2
MODEST!/
*Gun

Gum

Suitable for
Confectionery.

D.EP.,
1., 62.

Fibre,

Distallation

D.EP,
i., 62.

Gum

Used in
Medicine.

by the merchants as ‘‘ Amritsar Gum.” The Panjab supply comes mainly s

from the Rawaipindi and Jhelum districts. In Northern India 1t 1s largely
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ACACIA »
SENEGAL THE TRUE GUM ARABIC TREE .
Gume*Arabic ¢
« ®mployed in medicine. The tree affords also a very beautiful, strong and dumable
TiMBER which is largely embloyed for cart-wheels, sugar-cane crushers, aggy-
cultural implements, etc. The soft delicate twigs are employed as tooth-brushes,
especially in the Panjab. [Cf. Pharmacog Ind,i., 562.]

DEP A. pennata, Wiid.; Fl. Br. Ind., um., 297; Gamble, Man.

1, 54, Ind. Twmbs., 300; Brandis, Ind. Trces, 269; Cooke, Fl. Pres. Bomb,,

Habitat. L, 451. Buswul, arar, shemba, aia, undaru, gurwe, afla, Quwal, arfu,
su-yt, ete. A large climbing shrub of the Sub-Himalaya, East Bengal,
South India, and common all over Burma,

Tanning-bark The bark 1s an article of commerce, being exported from the Konkan, and
employed in Bombay to TAN fishing-nets. Hooper (Agrs. Ledg., 1902, No. 1,
26) says that a sample from Bombay was found to posscss only®8 8 per dent. of
tanntn. In the Annual Reports of the Forest Department, Bomt ay Southern
Circle, an entry occurs of the amounts rcahisod by the salo of shemba bark.
These range from Rs 25to Rs. 394. In Bombay 1t fotches about Rs 14 per 70¢1b.

D.E.P., A. Senegal, Wild.; Fl. Br. Ind., n., 295; Gamble, Man.
i, 65. Ind. Tvmbs., 299, Brandis, Ind Trees, 266; Cooke, Fl. Pres.
Hum Bomb., 1., 449. It yields the TrRUE GuM AraBic of European commerce,

Tabie, and 1s the kkor (Sind), khor-ka-khor (Lus Bela), Admta (Rajputana).
A low tree with grey bark and flexuose branches, met with, so far as
India is concerned, on the dry, rocky hills of Sind and Rajputana, more
particularly in the Lus Bela countty. )
Commercial Qualities.—It seems desirable to bring together
m this place a few of the more important facts regarding Incha’s
participation in the world’s supply of Gum Arabic. There may be said
Three Forms.  to be three chief forms of the gum : 1st, TRUE Gum AraBIC of EUROPEAN
CoMMERCE ; 2nd, THE East INDIA GuM ARraBIC; 3rd, THE GuM ARABIC
of Inpia, often collectively called  Gum Ghati.” The True Gum Arabic
15 obtained from .f. senegal, Willd.,, and therc may be said to be
two or three grades of it :—
1. (a) Gum SENEGAL, the verek of the Negroes —Tlus comes from the French
Colony of Senegal (on the West Coast of Africa)
(b) KorporaN or TurkEY GUM —Tis 15 known in East Central Africa by
the name hashab. It comes from the mountammous tracts of Xordofan on the
Upper Nile and almost in the same latitude as Senegal, though across the vast
contincnt of Africa from west to east. It occurs i round lumps, often as
large as a walnut, or 1n irregular brokon pieces, pure white, very much fisshred, |
especially on the surface This gum 18 most frequently used for megicinal
purposes, and may, in fact, be regarded as tho true offictnal Gum Arabic of
England, India and America ¢
(¢) Inferior qualties known i trade, such as SuakiM Gum, SENNAAR, BLUE
Medicinal Gun ~ NILE, BARBARY or MoRocco and MoGaDporR GGums. Theso are most, probakly ¢
Arabio. mamly derived from A. aradica. Refcronce has already bedn mtlle to the
vanabihty of gum due to climate, soil, seasons, etc, and to the part possibly
played by bacili (see above, p 2), but physical changes also take place subse-
quent to 1ts collection, and these doubtless produce variations mn quality, [Cf.
Journ. Soc. Chem. Indust., 1903, xxun., 429, Gootze, Pharm Ze, 2,119
Pharm. Journ., 1903, 70, 417 ; Murniel, Ind. For., 1902, xxviu,, 45-58.]
Attention may now be directed to The East Inpia Gum ARraBIc.
This 1s imported mto Bombay, in the first instance, from Aden and the
Red Sea ports—no part of 1t being produced in India. There are two
qualities, viz. makla_a and maswar. The former exists in large round
Fast Indian tears or vermicular pieces, white, yellow or reddish. It is much like Gum
Gum, SENEGAL, but mor fissured. It derives its name from Makalia, the port
from which 1t is mamnly shipped. The latter ‘exists in angular fragments
*and vermicular pieces very similar to the former and obtans 1ts name
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*,ACACIA
* EAST INDIA GUM ARABIC AND GUM GHATI SEN;S%L
. ade

from the port of Massowa. Both of these arg good soluble gums, very®
little inferior to true Gum Arabic. They are picked and assorted, then
re-exported from Bombay as East INpIa GuM ARaBIC, the traffic being by
no means unimportant. Within recent years, however, that traffic has
given distinct evidence of decline; due very possibly to direct shipments
tosEurope in place of to Bombay—the historic emporium of distribution.

Lastly, we come now to the INDIAN GuM ARABIC or GuM (JHATI. Gum Ghat.
It would seem that, in contradistinction to the gums that reach Bombay
by sea, those that come by tramn, down the Ghats to Bombay, are col-
lectively designated Gum Gmatt But it may be here mentioned that
Clusius®in 1605epeaks of Gummi Gutt1 as brought from China to Europe :
hence 1t ma# be asked, is it the Malay getah ?* [Cf. Kew Mus. Gyde,

1907, 150.] Accepting the modern usage. ““ Gum Ghati” would embrace

very possibly a wide range of gums, and very often, it is feared, degregs

of qualidy denote the extent of admixture rather than the nature of Quauty.
specific variation. Gum when detected 1s gathered casually by women Indian Method
and children, or by the shepherds, and sold 1n small quantity to the ©° Celiection-
nearest shopkeeper. It is next conveyed to the dealers and so on through

many hands untl diversified gums, the produce of a wide area, get hope- Difficaitigs 1n
lessly intermixed. Nowhere 1n India 1s gum systematically produced, ™I

and indeed hardly anywhere is arborescent vegetation so exclusively

of one gum-yielding tree as to admit of a large uniform and constant

supply of any particular gum.

Prebble (in the paper to which reference has already been made)
describes 27 gums as met with by him in Bombay. These include
A. arabica, A. Catechu, A. Farnesiana, A. leucopllwe and Bombay Gums.
A. modesta, Some short time ago Captain M. A. Tighe, Political
Agent, Southern Baluchistan, was induced to give attention to this
subject. In consequence he furnished admirable sarples of the gums
of Baluchistan, as also corresponding botanical specimens of the plants
from which these had been procured. The two most important were
thus definitely determined, namely, khor (or khor-ka-khor)—Acacia
senegal, and harbarbara—.1. Jacquemontii. Tighe’s description of
the country, of the season of flow of gum, and the dependence on ram,
will ®ecall the conditions that prevail in the regions where the True
Gum érabic is produced. [Cf. Agri. Ledg., 1902, No. 2, for further
particulars.] Far to the south, at Tuticorin, a modern trade in gum has gouth Indian
been organised. Considerably different prices are being paid for the %™
*various grades of it, and at least one firm employs a staff of persons to
hind-pick’and ‘assort the gums as procured. I was unable to ascertain
all the species of plants that afford these South Indian gums, but the
most important would doubtless be A. Sundra, which is the South
Indiggevariety of 4. Catechu and an abundant tree from Coimbatore
northwards to the Deccan and Gujarat. [Cf. Heuzé, Les PI. Indust.,

1895, iv.» 268-66.]

TRADE IN GUM ARABIC.—As already stated, one of the features Trade in
of this trade is the supply drawn by India from Africa, Arabia, etc., Gum.
by sea, and from certain tracts of country by land routes across the
frontier. There are thus exports from India 1n both Indian and foreign
gums, the latter being usually designated re-exports. The following
statement shows the total transactions under these headings :—

(a) IumPoRTs by sEa 1898-9, 2,841 cwt., Rs. 59,531 ; 1902-3, 1,146
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ACONITUM .
Ponk’s-hood TRADE IN GUM ARABIC
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. Adulteration
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Price

Inercased Indian
P'roduc tion.

D.EP,
1., 84-98.

Jcwt., Rs. 21,494; 1906-7, 10,127 cwt., Rs. 1,64,270: (b) by aa
1898-9, 18093 owt, Ret 282,877; 1902-3, 12,800 cwt., Rs. 1,66,06
1906-7, 11,969 cwt., Rs.],56,932 (c) R&-ExXPoRTS 1898-9, 7,297 cw
Rs 1,05.801. 1902-3, 10,704 cwt., Rs.1,47,044; 1906-7, 2,684 cw
Rs 57,417, (d) ExrorTs 1898-9,41,469 cwt., Rs.7,14,632; in 1902-3, 38,0
ewt., Rs. 4,54,639; and n 1906-7, 35,202 cwt., Rs. 6,69,263. In 18956 ¢
exports were Jessin quantity, but nearly twice the price of those in 1902-
If there be any meaning 1n averages of declared official values in a traf
that for some years has been obviously changing its main characteristy
it may be aflirmed that a marked depreciation in price has taken plac

The traffic in Indian-produced gum for 1906-7 may now be apalys

thus—exports from Bombay 35,044 cwt. and from Sind cwt. T
re-dports take place almost entirely from Bombay, and they are far
excess of the recorded mnports, both by sea and land routes. Jt 1s°n
kflown to what extent the Trans-frontier traffic could be accepted as®hen
gum arabic, but the chiel 1tems of the ““ gums and resins ” carried acro
the frontier, dram from Nepal and Lus Bela  The latter seems a mode
trade, and doubtless mainly m the gum here dealt with. The diser
pancies between the returns of imports and of re-exports are seeming
due to the Trans-frontier land supply not being fully accounted fo
to the varying extent to which stocks are drawn upon or withheld ; ar
lastly very possibly to adnuxture with Indian gum arabic. The n
export trade fluctuates both in guantity and value very considerabl
having undoubtedly m the past been greatly disturbed through war an
plague. But on this subject Wordehoff (Journ. d’Agri. Trop., 1901, 1
46) affirms that the advance in price of the gum called * Soudan ” onl
lasted into 1892, and that since 1894 the price has been almost the san
as mn 1880, Vilbouchevitch believes that the only effect of the Souda
troubles has been to bring mto notice, for subsidiary purposes, certain guir
not previously known or mndifferently appreciated. There seems no doub
however, that so far as India is concerned, a decline has taken place i
the imports from Red Sea ports, but an expansion of Indian supply, mor
especially through the organisation of the Sind and Madras contributior

The figures discussed above are mainly those given for Gum Arabic
not the “ other Gums” nor the ““ Resins.” Moreover an error iseeve
present in that it*is not always possible to isolate returns of gumg frot
those of resins. The “ other gums ” may also be to some extent ** gur
arabie,” and thus the figures quoted may not represent the tétal trade.

A. Suma, Buch.-Uam.; Fl. Br. Ind., n, 294 ; Gamble, Man. It
Tumbs., 295 ; Brandis, Ind. Trees, 268, ¢

This medium-sized tree has a white bark (a circumstance that gives origi
to most of its vernacular names) ; it 18 common m Bengal, Bihar, Assam an
South India, from the Karnatdk to Mysore. It 1s known as the sa:-kanta, kumta
dhaula (white) khejra, etc. Through being confused with var Swndra (whicl
seo under A. Catechu, p. 9) 1t has by some writers been incorrectly spoke
of as a cutch-yielding species.

ACONITUM; Fl. Br. Ind., i., 27-9; Agri. Ledg., 1896, No. 32
1898, No. 3; 1902, No. 3; Bruhl, Ann. Roy. Bot. Gard. Cale., 1896
V., pt. 1., 109-14; Stapf, dnn. Roy. Bot. Gard. Calc., 1905, x., pt. ii.
115-94 ; Monk’s-hood ; RANUNCULACEE.

Thero are in the world perhaps 150 species of Aconites, chiefly inhabitant
eof the north temperate regions, 24 being Indian. These were figured anc
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ACONITUM
SPECIES OF ACONITE HETEROPHYUﬂ!"
~Atis
desctibed by Briihl and more recently monographed and beautifully illustrated-
by O. Stapf of Kew. Simultaneously extensive local investigations into theo Recent
Indian production and utilisation of the Comngercial Aconites have bpen Researches,
conducted during the past ten years or so by the Director-Genoral of Botancal .
Survey and by tho Reporter on Economue Products to the Government of
India (ably supported by numerous correspondents and contributors). It
wgs a fortunate circumstance also that the co-operation of Prof. W. R.
Dunstan of ¢the Imperial Institute, London, was at the samo time secured.
The rosearches which he and his collaborators have made, into the chomical
composition of the various roots, supphed by tho Indian authonties (as far
ag possible 1n a parallel series with the botanical ramples sent to Kew), may
ho truly spoken of as having revolutiomised our knowledge of the chemstry
and medicmal proporties of tho Indian Acomites [Cf Cash and Dunstan,
Phal. Trans Ry Soc. Lond., 1808, cxc, 239, cxev, 39-97, also Proc, 1901,
G8, 3849 ; fmp Inst Tech Repts, 1003, pt 1., 40~91; Dunstan and Andrpws,
Trans. Chem. Soc, 1905, 87, 1620-50; also Dunstan and Memty, Ixxxyu,
1659-56.),
The area of Indian distribution may be described as extending from Afghah-
stan, Baiuchistan, Hazara, Kashmir, Kumuon, Nepal, Sikkim and Bhuatan to
the mountans of Assam, Mumpur, and Burma But on tho mountains of Distribution
Central, Western, and Southern India no representative of tho genus occurs
While these intoresting plants are thus confined to the lofty mountainous traets
that skirt the geograplucal frontier of India, few drugs are moie trequently
present or more generally understood by the rural drug-dealers—so far a3 such
knowledge goes—than aro certan forms of the gonus Aecenitimn, In fact 1t
might be said that the Aconites are very much more extensively used i Indin
than in Europo and America. But perhaps the most poisonous forms aro more
largely employed m India as ammal poisons—if one mught not say as crummat
poisons—than m medical practice This circumstance thus onhances the
mterest and value of the recent researches. For examplo, the Hemp Drugs
Commission m their Report (1893-4, 157) mention that acomito 1s often mixed
as an adulterant with Indian hemp in the preparation used as a beverage.
The particular species so employed 18 not stated, and the circumstance is men-
tioned as being of interest in cases of poisoning from bhang indulgenco For
these and such-hko reasons 1t hag been recogmsed for some years past as an
mperative necessity to be able readily and with certainty to distinguish at
least the chief qualities of Indian acomites In other words 1t has been thought
that all that was needed to develop a regular and satisfactory trade m Indian
aconite (and to be able to control and supervise such traffic 1f need be) was
definite knowledge of the chief forms that exist and the regions from wiuch
these are soverally derived.
The inquiry recently conducted has resulted in the establishment of four
formg, or rather groups of forms, of aconite, as being extensively traded m all
over India, and to some extent regularly exportod to foregn countries But Commerce
aboveall, the discovery that not one root but many constitute the Nepal Aconite
of commerce 18 a conclusion of the greatest practical value, which is heightoned
n 1ts migmificance when 1t 18 added that very possibly none of the roots sold as
such are derived from the true A. ferox, Wall, of botanists, which in works on
* Mmteria Medica has hitherto alone been spoken of as tho Nepal Acomte plant.
The four forms ‘may be expressed commercially as follows :—

I. Non-Poisonous forms, the active principles of which are
either Atisine or Pa/matisine The Aconites that may be placed in this
positi8n are :—

A. keterophyllum, Wall.,; Stapf, Lc. 151-4; Fl. Br. Ind., i.,29; DEP,
Royle, Iilust. Him. Bot., 1834, 56, t. 13; The Bower Manuscript (Hoernle, i. 81-4.
transl.), many passages. A common plant on the sub-alpine and Atis.
occasionally alpine Himalaya from the Indus to Kumaon.

Ths is the atis, ativika, patis, etc. (Sanskrit ativisha, which might be rendered
“ antidote ’), but in the more eastern section of its area it receives the name
nirbisi—a name more correctly indicative of A. palmatim, Atis root, if of
good quality, should break with a short starchy fracture and present a umform
milky white surfaco. The fresh fully grown root 1s about 1 to 1} inches long,’
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e and perhaps half an inch thick at its upper extremuty. In structure 1t i# of &
uniform wiute farinaceous sbstance within ; transverse sections seem to consist
of four, or sometimes five, 18olated cambium strands, the vessels of which show
prominehtly the radiating whdge-shaped formation,
The discovery made by Dr H A. D Jowett that the alkaloid exists in very
small proportions, destroys any chance for the drug in the future ; and the still
Inert. more recent opinion that 1t 1s iert, has no antipertodic virtue (armved at
by the expert Commttee appomted by the Government to inyestigate the
Indigenous Drugs of India), renders it necessary to removo the root from con-
sideration as adrug, excopt as a mild bitter tomie. Several European and Native
merchants and chomsts furmshed me with parcels of the roots of 4. patmatum
under the name atis, and others of the true atis largely adulterated with
A. patmatum. These facts may be accepted as showing that in Indian phar-
macy the two roots are regarded as smmlar, if not identicel in pr8pertios.
(Cf.gTaleef Shereef (Playfarr, transl ), 1833, 8.} w

D.E.P., A. palmatum, D. Don.; Stapf, l.c. 156-8; Fl. Br. Ind., iy 28

i, 98. (awcl. syn.); Agri. Ledg., 1902, No. 3, 89. A species met with sn the

Bikma. alpine Himalaya of Nepal, Sikkim, and South Tibet, at altitudes of from
10,000 to 15,000 feet.

This is best known by the names bikma, bishma, wakhma, vakhma, and nurbdise.
In Siklum (according to Mr. C. Gilbert Rogers) 1t 15 the seto-bikhuma (or white
bikhuma, the black bikhuma bemng A. lactniatum) Tho word bikhuma or
bikhma might bo translated ** resernbling-bekh,” but also has the meaning of
non-poisonous bikh. 8o also nur-bish means free from poson (bwsh). It seems
probable that while that 1s the meaning of nirvishy, the word often confused
with 1t—nervisha—denotes en antidote to powson. The narvisha most quoted
Jadear. by writers 18 the substance separatoly designated jadvar  The late Dr. Moodeen
Sheriff paid much attention to the subject of the jadvars of modern Indian
pharmacy, and one at least of those he described would seem to be the root of
1. palmatum. It has come to me from all parts of India broken into short
lengths and often bearing the name jadvar What the nirvisha or jadvar of the

Ancients may have heen 18 a subject beyond the scope of this work.

As met with in commerce bikhma root 18 pale-brown ; it exists for the most
part 1n long straight preces, sometimes twisted together, but is never completely
pyramidal.  The fragments range from 1 to 3 inches in length and } to % inch
thick. In structure they are almost pure white, are of a starchy consistence
and, on tranverse section, show a double ring of large though imconspicuous
cambium strands in the form of circular or horseshoe-shaped patches. It is
perhaps the most easily recogmsed of all the Indian commercial aconite rootss

The alkaloid present in this root has been found identical with that of a.
heterophyttun, and 1t is thus impossible to put faith mn its reputation as an
antidote for powson. But according to Dutt, the Sansknt name for 4. hwtera-
phyllum s atwishh or ataicha, a circumstance if correct that would confirm the
identical properties of atis and bikhma ‘

D.EP., . A. rotundifolium, Kar. et Kur. ; Stapf, lLc. 149-51; FI. Br. Ind.,

1,96, 1, 29; also A. violaceum, Jacg.; Stapf, lc. 144; A. multifidyry,
Royle, Illust. Him. Bot., 45, 56 ; A. dissectum, Madden, Fourn:"As. Sob.,
Beng-,_ 1846, xv., 956 (non D. Don); A. Napellus, var. multrfidum and
also rigidum, FI. Br. Ind., i. 29.

These pretty little Alpine aconites are characteristic of the Westerg Hima-
laya (along with A. heterophytium) between the area of the poisonou forms
of the East and Central Himalaya and that of the powonous forms which re-
appear on the extreme West. They have no commercial value, thotigh in the
Panjab thes'e‘roots are occasmonally seen in the drug-shops, and appear to be
known as tilia kachang or dudhia. They can with difficulty be distinguished
from the roots of 4. heterophylium,

IL. Polsonous Aconites that contain éikhaconitine (1n one species)
and pseudaconiting (1n some at least of the others). These roots are in
India traded in under the names Nepal Aconite,” bish, bikk, etec.
+[Cf. Herbert, Travels, 1677, 369 They can very appropnately, therefore,

20



AébNITUM

« POISONOUS ACONITES CONTAINING BIKHACONITINE

bescollectively designated as the East Himalayan Aconites, for although
one species exists in Kunawar and two in thg mountains of Ass’am apd
Manipur, their headquarters commercially are Sikkim and Nepal? They
are the Nepal Aconites of the shops of Calcutta. The important forms of
the series are :—

, A Faldonerl, Stapf, Lc. 163-5; A. feroz, Royle, Illust. Hum. Bot.,
47 (in part) ; Fl. Br. Ind., i., 28 (in patct).
This plant occuis m tho sub-alpine and alpine Himalaya of (arhwal. and
a well-marked variety of 1t (which Stapf calls tetitebian) was collected by
Mr, Minpiken in Nagli, Bashahr, where 1t 18 known as kalamohra (or tho very
rosonous mokral.
»

A. laciniatum, Stapf, lc. 168-9; A. feroz, var. laciniata, Briihl,
le. v., pb. ii., 11 (in part); Agr.. Ledg., 1802, No. 3, 96. e

This glant comes from the sub-alpine and alpme Sikkim, where 1t 18
called (so Rogers informs us) kalo-bikhuma—a name that doubtless would
mean the poisonous bikhuma, in contrast with the non-poisonous bikhuma
(4. palmatum above). This 1solation of .t. lactniatum from the true bikh is
mteresting and important It shows that it is recogmsed locally as only a
substitute or adulterant for the true root, and mm fact 1t would seem to be ex-
clusively so used. Apparently 1t 18 the kalabachnag of Moodeen Sheriff, and
very possibly the kalakut of other writers. The root is if anything larger than
the most prevalont ‘ Nopal Acomite of Siklkum (4. spicatum below) and
has numerous circular scars, indicating fallen lateral roots, so sbundant and
regular as to 1esemble nodes or jomts In transverse section the tuber seoms
4o differ from that of A. spicatin by the absence of the so-called inner ring of
. tascular strands enclosing the pith.

A. lethale, Griffith, Stapf, l.c. 175-6 (the Mishmi Aconite); and
A. nagarum, Stapf, l.c. 176-7 (the Naga hills and Manipur Aconite).
It is probably safe to regard thesc as the most castern members of
the series.

Stapf views the acomite of the Akhas as being vory possibly the true
A. spicatum. [Cf. Lewin, Arrow-poisons, mn Virchow, Archiv. Path. Anat,
und Phys., 1894, 138, 289 )

* A. spieatum, Siapf, lc. 1656-8; A. ferozx, var. spicata, also var.

crassicaulis, Bruhl, l.c. v., pt. i, 110; A4. ferox, Fl. Br. Ind., 1., 28 (in
‘part) Agri. Ledg., 1902, No. 3, 94-6 (in part); and later by Dunstan
nd Andrews, Trans. Chem. 'Soc., 1905, lxxxviii., 1636-50. This is
e most~abundant, most robust, and most characteristic species of
* sne Sikkim and Chumbi.
The chief “ Nepal Aconite ” of Indian ,commerce, the bikh, bush, the ativasa
N ﬁy poistnous «bish) of Sir Walter Elhot ; the matha-biwsh, sringi-bish., dagru,
, or talia of Indian writers, and the singia jur or swngwa khar of Taleef
Shereef (Playfair, transl.), 1833, 107. Its poisonous principle has been called
biﬁ‘qcamtlne by Dunsten and Andrews, and described as closely related t&”
P¥ dacoggtine both m 1ts chemical properties and physiological action. ¢
Y roots are very large, and when fresh are soft, flexible and pale-coloured,
it when quite dry they are hard, dark brown or black externally, and of a
brownsh-fed internally. The half-dry root when cut resembles horn (hence
tho name singys or singya-bis), but as 1t matures and dries it becomes hard and
has darker-coloured portions developed as embedded irregular patches within
the tissue. These patches often appear like resin in wonsistence. In transverse
section Stapf says the tubers are seen to,possess cambium strands, continuous
and forming & more or less sinuous rind. The secondary sieve-strands of the
mother tubers are not encased in sclerenchymatig sheaths. The samples
exammed by me mught perhaps be properly describy ~ as having the vascular
strands in the form of an irregular sharply pointed stak! %yclomng & small central ,
pith surrounded by & secondary ring of bundles, ‘prot,act the roots from
21
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THE INDIAN ACONITES

being woevil-eaten they are often preserved in cow-urine. This may account
for the dark colour of some parcels, and may perhaps explamn the name kala
(black) ~ften given to thes¢, though most writers seem to prefor to translate
kala when given to an acomte as meaning deadly. This 18 the root exported
from both Nepal and Siklum to Calcutta. It has been pomnted out that Nepalcse
tradors have boen in the halit of draiming their supphes from the Sikkim as
well as tho Nepal side of the Singaleelah range, but that recently the facihities
of the Hunalayan Raillway at Darjeeling have begun to mako the $iklam supply
by far the most important. As indicative of the very porsonous nature of this*
plant, mention may be made of the fact that the sheep have often to be muzzled
1 the Sikkim Terar  [Cf. Kew Mus Guide, 1907, 9.1

III. Poisonous Aconites, one at least of which eontains
pseudacomtine, they are 1 Northern and Western Indig traded in
as * White Bikh,” safed-bikh, safed-bachnag or some derivative of the
word mohra (a word which Itke b1kh denotes a deadly poison). They ‘also
coustitute grades of the so-called *“ Nepal Acomte ” of Indian cgmmerce,
and are the Central Himalayan Acomtes, those found in the shops of
Upper and Western India.

A. deinorrhizum, Stapf, l.c. 158-60; A. ferozx, var. atroz, Watt,
Agrr Ledy., 1902, No. 3, 97 (in part).

This interesting plant was collected 1n Bashahr (Jan: Kanda) by Mr. Minniken
and saxd to bear the local name of mohra, but 1t 18 behioved by Stapf to have
been very possibly the maura bikh of Cleghorn, the matha-ditdya of Aitchison
(Trade Prod Leh, 175), and the plant referred to by Madden (Journ. As. Soc.
Beng, 1846, xv, 95) It 18 thus very possibly met with throughout the
Central Himalaya from Kunawar to Nopal, and has been collected by Mr. Duthie
i many parts of Knmaon  Moorcroft spoke of the abundance of aconite (possibly
this species) 1n l{umaon, and supposed the stupefiant effects of the honey from
certain localities to bo due to the bees foeding on acomite  Dunstan and Andrews
on the examination of fresh, more accurately deterrned roots, have arrived at
the conclusion that the present species 18 that which should be regarded as
affording the alkaloid psrudacomtine of previous reports. The existence of that
alkaloid in certamn forms of Incdian aconmte appears to have been first mado
known by Schott (1857), elaborated by Hubschmann (1868), and worked out
m every detail by Dunstan and Carr (T'rans. Chem. Soc, 1897, reprinted n
Agre. Ledg., 1897, No 19, 1808, No 3) 'These distinguished chemists
give full particulars of the properties of the alkaloid and 1ts decomposition
products. It would appear that pseudaconitine may physiologically be regarded as
wdentical with acomtine, though very much more sctive. The chief objectaon to
s extended use i the difficulty of obtaming a continuous supply of the root*
of umform quality It seems, moreover, probable that this plant®is not
soparately recogmsed by tho collectors of and doalers in drugs, but 18 confusegl
with the following .—

A. Balfourii, Stapf, lc. 160-3; A. feroxr, Wall, Pleds. R%.,
i,, 36 (in part); Ballour, in Edinb. New. Phil. Journ., 1849, xlvi.,
366, t. v.

Thus corresponds with a large portion of the A. ferer, var. utrox, Watt (Agri.
Ledy., 1902, No. 3, 97-8), and mcludes also 4. ferer var polyschiza, Bgy It
18 met with 1 the sub-alpine and alpme Himalaya of Garhwal to Nepal, and
seems to bo known by the vernacular names gobriya and banwa or bjjgnwa. At
presont 1t 18 doubtful how far the following names belong to this spocies or to
A. delnorriizwm : phatikia, kawrwa, diuwya, dhanla, dhumurwya, jhirina, etc
Mr Duthie observes that every valley has 1ts own names for 1ts aconites, and
evon different names for the same plant when of a different shade of colour.

The difference between the roots of 4. deinorrhizum and 4. Balfourit is not
very great The latter is shorter and thicker than the former, and has always
hardened sharp rootlets attached The former 18 that which comes most largely
into the markets of India as White Aconite, safed-bikh, safed-bachnag. Ac-
cording to Native opwnion it is the most valuable and certainly the most ex-
pensive form mn the bazdrs. It was furmished to me under the name of
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* Mediginal Aconite
“ed. Napellus, Linn,” but 1t would seom that rbrth and west of Cawnpore
this is the bikh of the Indian drug shops, whereas south and east bukh would be
A. spicatim. The white-bikhroot 13 easily recogniffed : when dry 1t is baittle hnd
white in section, has a farmaceous structure in some respects like that of bikhma,
but 1t 13 distinetly poisonous and must, therofore, be carefully distinguished
It 18 usually about 2 or 3 mches long, broadest at its immediate extremity, and
gfadually agd umformly tapered to a long sharp point below. It 1s nearly
always perfectly straight and the cutile 1s of a chestnut-brown colour, smooth,
though at tho same time irregularly contracted into exceptionally large folds
In transverse microscopic section its roots arc seen to have an mterrupted ring
of large cambium strands These aro either irregularly horseshoe-shaped or
elhptical and arranged round the pith, which frequently bocomes cavernous
Occasgi8nally alm a fow single cambium bundles are seen seattered throughout
the fundamemtal tissue.

I understand that Prof. Dunstan has found, on anslysis of a sample of
white-bikh from Dudatol, that daughter tubers contain noarly 1 per cont and
the mother tubers 4 per cent of pseudacon:tine, 2

The Mant which Bruhl namod as var pelyschiza was supphed by Mr J. § C.
Davis of Almora. When received by me the samplos bore the names phutkia Almora
(fotkia), and gobaria —names which rocall some of those reported by Duthie as Aconite.
given 1n Garhwal Recently Davis has obligmgly furmished further material,
as also a translation of a report which he had recerved from the pohtical Peshkar
at Garbyang. It would seem that at Garbyang, aconmite root 18 designatod
matha but that there are two forms, (@) fatkwa and (b) gobara. 'The former 18
a smaller and less poisonous plant than the latter The roots furnished wore
found to have a white farinaceous structure with & smgle irregular ring of
cambrum strands,

2

IV. Polsonous Aconites that contain i acomte This may be
accepted as a series that corresponds botamcally with the most
valuable medicinal aconite of Europe and Amenica—viz. 4. Napellus,
Stapf has shown that the truc 4. Napellus nowhere exists in India.
The world’s supply of medicinal aconite is, in fact, derived mamly
from the cultivated plant, and comes very largely from Germany.
But there are one or possibly two indigenous acomtes met with m the
extreme western division of th¢ Himalays and adjacent hills of the
JPanjdb that seem worthy of a place in this section .—

A. chasmanthum, Stapf, lc. 142-4; .1. Napellus, var. sprcatum,
Du#hie, Rec. Bot. Surv. Ind., i., No. 3, 37 (in part); 4. Napellus,
Stewgrt, Pb. Pl, 1-2; Dunstan, Agri. Ledy., 18%, No. 19, 377;

A. Napellus, var. hans, Goris, in Bull. Se. Pharm., 1901, m., 112 ;
*A. hians, Watt, Agr. Ledg., 1902, No. 3, 101 ; also dissectum, Watlt,
, ﬁc. 100 (in part); Dunstan and Andrews, Contrib. to Knowlddge of

Aconite *Alkalords, Trans. Chem. Soc., 1905, 1620-36. a

This very beautiful species occurs on the sub-alpine and alpine Himalaya Kashmur ana
from Chitral to Kashmir, and algo on the mountains of Hazara, between altitudes Hazara
of 7,000 and 12,000 feet. It 18 the mohrs of Hazara ; tilia, kachang, dudhia, puun Acovites
of thgdlimalaya, and ban-bal-nag of Kashmur. According to Dunstan and Andrews
its roots contain indaconitine, an alkeloid which represents & compound mnter-
mediate between acomitine and pseudaconitine  Cash and Dunstan (Proc. Roy.

Soc., 1935, 468) have pomnted out that its physiological action differs in degree

only, and not mn kind, from the two alkaloids just named. Samples have
been furnished by Indian chemists and druggists as “True Aconitum

Napellus.”” One contmbutor sent 1t under the name of mitha zaher. Dawies

(Trade Report) alludes to 20 seers of matha tiha as annually exported from

Peshawar to Kabul. Moodeen Sheriff mentions the circumstance that a very

small and highly poisonous root is sold in Northern India but never seen 1n tho
south. It differs from that of 4. ¥apellus by being smaller, shorter but com-
paratively thicker. The tubers are seen in cross-section to have the cambiug
continuous, forming & more or less sinuous or star-shaped ring. The remamns
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. THE SWEET-FLAG

8f the stem are nearly always found on its upper extremuty. It 18 not moge
than one inch or an inch and a guarter long. Is of a black colour; curved,
densely cgated with short sharp thorns (lateral rootlets), and is terminated
by a short, hard, smooth and pointed beak. In the dry state it has a horny
or cartillaginous fracture.

A. soongaricum, Siapf, lLc. 141-2; found in Gilgit. .

Of all the Indian forms of the genus this comes nearest bctanically to
A. Napellus, Liin The root does not appear to find its way to the bazérs of
India This specics has not as yet been chemieally investigated, and 1t is just
possible that 1t may bo found to contain acomtrne,

ACORUS CALAMUS, Linun,; Fl. Br. Ind., vi., 355 ; ARUIDEAE.
The Pweet-flag, bacha, shadgrantha, vashambu, etc. The 1mpo.ted Persian
1hizome 18 known as bdl-vach or bdl-vekhand. The medical treatise which
coystitutes The Bower Manuscript (Hoernle, transl) makes reppated
mention of this drug. o

It is the Calagmus aromaticus of medizval writers, and possibly the Acoron
of the Greoks It 15 a semi-aquatic herb occurring wild and sometimes culta-
vated, from Kashimr to Assam, Mampur and Burma, and to the mountains of
Central, Western and Southern India. It 18 most abundant between altitudes
of 2,000 and 6,000 fcet An essential O1r prepared from tho leaves 1s used in
England 1n the preparation of a han-powder, and from 1 3 to 2 6 per cent. of a
yellow neutral essential o1l may be extracted from the rhizomes, which like the
other parts of the plant owo their property to the glucoside acorin. Galde-
mester and Hoffmann (Volatle Oduls (written under the auspices of Schimmel &
Co ), 302) say that though the vil has been repeatedly examined no satisfactory
msight 1nto 1ts chemical nature has been obtamned. It 1s used m * the manu-
facture of hiquors and of snuff,”” but 18 less n demand than formerly for medicinal
purposes. Native MEDICAL practitioners consider the rhizome in large doses
an emetic, 1n small doses tonic or stomachic end carmmative It is prescribed
in cases of fever, rheumatism and dyspepsia, as well as for flatulence, even in
infants. It 18 also & pleasant adjunct to tome or purgative medicines, and as
an aromatic stimulant 18 recommended for catarrh and distressing coughs. Dr.
Childe, Second Physician to the Sir Jamsetji Jijibhar Hospital, Bombay, tried an
authentic tincture for malaria, dyspepsia, dysentery and chromic bronchitis,
and after careful experiment pronounced it inert. Linschoten, who studied
the cultivation of sweet-flag in Gujarat and the Decean (a.p. 1598), mentions &
preparation called ¢rata (a mixture of the rhizome of swect-flag with garlic,
cumin seeds, salt, sugar and butter) which was used as a strengthening medicine
for horses  Nicholson (Man Cowmbatore, 247) rofers to its use in the treatment
of foot and mouth ¢ysease. [Cf. also Taleef Shereef (Playfar, transl.), 1833, 4.]

Tt 18 generally stated that a conmiderable demand exists for sweet-flag spirit
as & FLAVOURING for gin, beer, etc., and that the supply is obtained from the
Broads district i Norfolk, In India it is said to be similarly employed in the’
manufacture of aromatic vinegar. The rhizomes of the bazdrs come mostly
from the lower hills of Northern and Eastern India, but the imported Persi~a
root is the most expensive. As an illustration of local TRADE, if may be
observed that Mr. Coldstream mentions an export duty charged on sweet-flag
m Sarmor State, but the root can be purchased there at the rate of 12 seers
per rupee. No particulars are available as to the total Indian trade or the
foreign exports, 1f such exist, but a large supply 18 obtainable. Sir W. La vence
(Valiey of Kashmsr, 72) spesks of 1t as an abundant wild plant in Kashmir, and
the same is true of most 1f not all of the warm temperate tracts. [For,Chemical
ond Medical opinions and results consult Thoms, Archew. der Pharm., 1886, 465 ;
Yearbook Pharm., 1886, 161, 1888, 131; Journ. Chem. Indust., 1901, xx., 833,
1237; 1902, xxi, 1205; 1903, xxii., 317; Pharmacog. Ind., bi., 539; Kanny

?2&11 ]28}]" Indey. Drugs, 9; H H. Sir Bragvat Singhji, Hist. Aryan Med. Se.,
; eto.

ADENANTHERA PAVONINA, Linn.; Fl. Br. Ind., ii., 287 ;

Gamble, Man, Ind, Timbs., 287 ; Caoke, FI. Pres. Bomb. i, 438.
{EGUMINOS 2,
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INSECTICIDE AND ANTISEPTIC VASICA
. Basunt:
« Red-wood (occasionally called Red Sandal-wogl or Coral Wood), the rukta® ,
kanchan, rakta kambal, raniana, mandakaich, thorlaguny, val, bari-gumchi, etc., ete.
Sometimes mcorrectly called rakta-chandan (Pterogarpus santalinus). A lgrge »
deciduous tree met with in the moist forests of Bengal, Assam, Bombay, Madras >

and Burma, and readily propagated by sced. A GumM (madatw) 18 said to be Gum,
afforded by 1t. The wood is powdercd and used as a DYE, and is the red paste Dye.
(t¥ak) with which the Brahmans colour theic foreheads after bathing. Taylor
(T'opog. Stat.®Dacca, 1840, 53) says a decoction of hoth the seeds and wood is used

* m pulmonary affections, and ss an external application 1 chronic ophthalra.
The TrMBER is much employed for house-building and cabinet-making. The Timer.
seeds, which are somotimes eaten, are bright rod and therefore used for Domestic.
rosaries and as weights (abont 4 grams) Ground to a pasto with borax they
form aaseful cegnent

L J
ADHATODA VASICA, Vees; Fl. Br. Ind, iv., 540; ACAN- D.EP,
THACEA The arusa, adulsa, balas, vase, basunti, rus, adhatods, maya, ¢te. i., 108-10.

A sub-herbaceous bush, found throughout the warmer tracts of India up
to altitudes of 4,000 feet, and wsually very abundant on the Sub-
Himalayan tracts but much less common in Western and Southern
than in Eastern India. Gregarious and found in large patches, but » -
where it does not arow as a weed it is often semi-cultivated in hedgerows,

. : : o

and under these latter circumstances often attains the proportions of
a large bush. N
Hooper (Handbook Imp Inst., 1897, ser. No 10) mcorporates all the in- o

formation available up to that dato and should be consulted Subsequent
investigation has mainly consisted m careful therapeutic tests, with the objeet
of ascertaining the MEDICINAL value of tho plant. The results of the inquiries Medicine,
will be found in the Report of the Indigenous Drugs Commattee of India (i, 38,
68, 183,!385-418, 497). Tt may bo observed here that the verdicts of recent
trials in Indian hospitals may be said to confirm bolief n the plant as affording
relief in chronic bronchitis and asthma. but to preclude acceptance of 1ts reputed
virtue 1n cases of phthusis. The medicinal properties of this plant are mentioned
in The Bower Manuscript, recently translated by Dr Hoernle. It is thero
callod vrisha (85, etc )
The leaves are sometimes boiled with the sawdust of jack-wood to make a
yollow DYE. They seem to be most frequently employed, however, as or with Dye.
oMANUERE, being either put on to the fields just before the rains and ploughed
in, or scabtered over rice-fields rocently flooded. It does not seem established
whether this agricultural utilisation is as a preventive against noxious insects (see
bel@w), or in recognition of the quantity of potash which they contain. At all
ovents it is one of the principal plants employed in Indiafer the proparation of
pearifash. It appears also to be used not infrequently for gunpowder CHARCOAL, Domestic,
o and in Bengal the wood 1s turned into Beaps. In the Naga hills the stems are
used in & kind of augury
+ o Considerable difference of opinion prevails regarding the use of Adhateda as
éan insesiicide,and antiseptic = In The Jowrnal of the Pharm tical Society
(April 7, 1888), Hooper announced that he had discovered the active principle
of the plant to be an alkalc'd, which he called vasicine, but seven years later
Prof. Giacosa of Turin (at the instance of Sir Lauder Brunton) threw some doubt
on this discovery. by stating that though he had found the leaves rich in
po ium nitrate (and therefore a valuable green manure), he had found no Manure
alkaloid. In 1897, however, Hooper’s discovery was fully confirmed by Dr. W. G.
Boorsm® of Java, who added interesting suggestions as to the use of vasicinc
both as a drug and as an insectindo  Although the insecticide proporty would
thus seem established, it has been found by practical experiment that vasscine
cannot be used, as at present available A tartrate is in the market, but cheaper
and equally efficacious insecticides already exist. The use of the leaves, both
as a green manure and as a poison to pests, especially on inundated ground
(originally pointed out by me in 1887), might with advantage be further in-
vestigated and recommended to cultivators in localities where the plant abounds.
[Of.*Taleef Shereef (Playfair, transl.), 1833, 12; Voelcker, Improv. Ind. Agri.,
. 1893, 107.) *
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MARMELOS THE BAEL TREE

Gume

DE.P,
i, 117-24.

History.
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* ZEGLE MARMEL®S, Corr.; Fl Br. Ind., i, 516; Cooke, Kl
Pres. Bomb., i., 192 ; Duthie, Fl. Upper Gang. Plain, 143 ; Prain, Beng.
Pldnts, ¥, 305; Rept. Cedt. Indig. Drugs Comm., i., 137-40; the Bael
Fruit ; RuTAcEA.

A small tree found horo and thore both wild and cultivated throughout
India and Burma 1t 13 sacred with the Hindus, the leaves being spocially

“suited for the worship of Siva {Jones, As. Res, 1790, n, 349-560%. It 1s all

but umrversally known by 1ts Sanskrit name bulva, v word which appears 1n some
form, such as bel or bael, n most modern languages. The frut 18 generally
called srphal. By the early European writers 1t was called Cydomia Bengalensis
or Bengal Quince, and by others was confused with €reterva religiosa (which
see, p 420) Garaa de Orta, followed by his reviewer Clusius {Arom. Wist, in
Hust. Exot Pl, 1605, 233) early n the 16th century, called 1t Marmelos de
Bengila, and he and other writers make special mention of the value of the
fruit i the trcatment of dysentery. Jacobus Bontius (Hist. Nat. et Med Imd
Or, 1629, in Piso, Ind. Utri. re Nat et Med , 1658, 98) torms the frut Malum
cycfonium. Rheedo (Hort. Mal, 1686, wm, t 37) calls 1t covalem, but
Rumphiug, who wrote in 1750, makes no mention of 1t Turning now to tho
Arab authors . Serapion describes three drugs under tho names bel, fel and sel,
but does not sufficiently distinguish these one from the other  Avicenna troats
fel and bel as synonymouns, and tells us that it 12 a drug with virtues very simla
to the ‘ Apples of Mandragora ” (Cf. Paulus dgiwneta (Adams, transl), ui.,, 448 ]
The Makhzan-el-Adurya describes the fruit as cardiae, tonic and astringent
In ancient Sanskrit poems this tree 18 frequently alluded to, and by Hindu
physicians 1t 18 much extolled. [Cf. The Bower Manuscript (Hoernle, transl ),
14, ete. ; Pharmacog Ind., 1, 277.]

There aro belioved to bo several varieties, distinguished by the size and
shape of the leaflets when taken in conjunction with tho size, shape and texture
of the frmt The main distinction may be said to be into the wild state, wath
small, hard, round, very astringent and unpalatable fruits having numerous
seeds, and the cultivated conditions with large, often oblong fruits, having
frequently a comparatively soft rind, a nchly flavoured and copious pulp with
only few seeds. It has been observed that whilst in Northern, Western and
Central India the wild fruits are very intoxicating and are often used as a fish
poison, no such character attachos to the cultivated fruit. This curious ob-
servation deserves further mqury. ¥rom the Panjab comes the statement
that a form known as kagz: hes a conically shaped fruit, while the cultivated
plant generally met with 18 known as bil, and further that the wild condition (with
small round fruits) 1s distinguished as the biulan—a name given in other pros
vinces of India to Ferounia, [Cf. Joret, Les Pl dans L' Antig, 1904, ii, 285.]

The bael 1s usually grown from seed, but in Burma advantage lLias been taken
of the fact that 1t frequently sends up shoots from the roots, to propagate the
approved races by ot cuttings. It 18 generally stated that in from 5 to 8 years
the plants will begin to fruit, and that when about 25 to 30 years old, th§ trees
may be regarded as in full bearing When grown for medicinal purposes only,,
a small round fruited form, much like the wild plant, 18 preferred, and 1t is main-
teined by the Burmans that the best results are secured when that plant is .
grown on dry, open, rich soil. . ot <

Bael takes ten months to ripen, and it may be said to come into season usually
durmg March and April In some cases 1t can be had in December, Januar
and February, but in such instances the fruit has most probably been forced.
On the other hand, fresh frmt may be procured as late as June, ha.vn'),g< been
simply left on the trees until required. )

A reddish-brown Guw is sparingly obtained from the stem. A gummy
or mucous substance is secreted within the cells of the fruif, and thus
around the seeds. This is universally used as a CEMENT, and if carefully
mixed with hme will be found a clean and useful article that will set
rapidly and firmly, It is reported to be obtained more copiously from
the wild than the cultivated fruits In Northern and Central India it
15 1n special demand for the construction of wells, since it sets firmly,
takes a fine pohsh, and is not affected by water. The pure mucus is
Spoken of as a valuable Varnisy for pictures and as a gum or glue of
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PROPERTIES AND TUSES§

special ment, where extra security and, at she same time, neatness are
desired. Tt is reported to give brillancy when added to water-colour
paints. In Burma 1t is commonly mixed with paint as a dryer and to
give a glossy surface. But perhaps the most remarkable use of this
substance is that recorded in connection with the Madras Presidency.
n Madura,it would appear that the yogis (Hindu devotees) employ the
pulp of the fruit as a kalpam or substitute for oil. For this purpose a
ripe fruit is placed on the hearth until it bursts. The pulp is then re-
moved from the shell, and a little water worked up with 1t until a glutinous
mategial has been produced. After being purified, the pulp is rubbed
over the body. A bath is then taken, when the pulp acts as a detergent
and imparts a refreshing and cooling sensation. Of South Arcob it is
stuted that the mucous flwid only is used for the above purpose, and that
it is*rubbed on the hair 1n place of o1l by the poorer classes or 18 empleyed
as SoaP in washing garments. The Dutch m Ceylon used formerly to
prepare an Essenrtiar Ow (or altar) from the rind, known as Marmelle

Oil (Journ. Agri.-Hort. Soc. Ind. (Proc.), 1857, ix., 134). A PERFUME’pc,mme.

is also distilled from the flowers.

The MeDICINAL propertics of bael fruit are so well known that they
need hardly be detaled. The fresh ripe fruit is eaten as an article of
Foop by the poorer classes only, more especially the aboriginal hill tribes.
By others it is mainly consumed as pickles or preserves or as a refreshing
and mildly laxative drink or sherbet. Most writers say that the half-
ripe fruit is extensively employed in India as an ascringent, digestive and
stomachic, and is prescribed in diarrheea and dysentery, and often proves
effectual in chronic cases when all other remedies have failed. For these
purposes, however, according to some writers, the wild fruit is preferable
to the cultivated. It is certainly much more astringent, contains a larger
amount of the gammy substance already mentioned, but has an objection-
able quantity of seeds and only a very small amount of pulp. On the other
hand, Colonel J. Parker (Medical Storekeeper to Government, Bombay
Command) writes (Rept. Cent. Indig. Drugs Comm., lc. 138), “ Natives
do not use the unripe fruits for medicinal purposes, but the pickle prepared
thgrefrom is considered to be admissible in 1llness when other forms of
prekle are said to be contra-indicated. The half-riperfruit is adopted by
the“British Pharmacopeeta, but the rind only of the ripe fruit is used at
this Depdt in the manufacture of Extractum Belae Liquidum.” Moodeen
Sheriff recommends for medicinal use & syrup made of the pulp of the
cripe fmiit, 38 more especially serviceable for chronic affections, and a

powder of the pulp of the half-ripe fruit for acute diseases. He says of
the last preparation that it is specially useful in altering the nature of
dysenteric motions rather than in reducing their frequency.

®#'he sun-dried slices of bael (generally known as belgiri) may be seen

in evepy drug shop of India. They are not supposed to be injured by
time, 1f kept perfectly dry, but in Europe the same beneficial results have
not been attaided with this drug as in India, a circumstance explained
by European physicians by the theory that the dry slices deteriorate
when kept for more than one season. Dymock says, ‘‘ The best pre-
paration of bael-fruit is a MaRMALADE made from the full-grown but
still tender fruit, cut in thin slices; it keeps well, which is not the oase
with the conserve made from the pulp of the ripe fruit that iy usually
met with in the shops.” 2
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AMSCHYNOMENE

ASPERA
Sola Pith

THE BAEL TREHK

The Root-bark . < Tn addition to the fruit, the root-bark is viewed as medicinal and

Medicinal

Dasamula

Poultices.
Juice,

Timber.

employed in the treatment of intermittent fevers. The former is one
of the chuf ingredients in tht much-talked-of dasamula of Hindu medicine
—a preparation from ten roots. The leaves when fresh are made into a
PouLticE and used in ophthalmia and maggot-infested wounds. The
JuicE expressed from the leaves 1s bitter and pungent. DijJuted with
water it is highly spoken of as a remedy 1n catarrh, fever and biliousness.
It may be preserved by being boiled m oil.  The leaves are eaten in order
to destroy the desire for food, and are so employed by sqdhus. Bael [ruit
is employed in the treatment of scum in vinegar manufacture (see p. 1110).

The TiMBER, yellowish-white, mottled, close-grained, hard,shas no theart-
wood, 18 not very durable and is readily attacked by insects. It «seighs from
40 t0™50 1b. per cubic foot When freshly cut it has an aromatic smell. Ac-
cording to certain Hindus 1t is sacrilege to cut this tree down, but chiefly whén
cultivated end more especially when near temples. In the wild stato, or When
the tree has been neglected or has becn killed, 1t may be felled and thé' timber
utilised even for fuel or charcoal. It 18 used in the construction of sugar and
o1l mills, carts, agricultural implements, and, according to some writors, in the
construction of idols, combs, and beads for certain rosaries In the Institutes of

' Manu (ii., 45) the wood 18 given as an alternative with that of Butew frondosa,
whence the Brahman sticks may be made.

Although there must be a very large local TRADE in bael, nothing in the way
of actual returns can be quoted. ‘The dry fruits sell at about Rs, 1 per 100 and
the groen fruits at less than half that figure The dry pulp (belgirs) can be
purchased at about Rs 20 per cwt. Although several firms, such as the Great

_Eastern Hotel Company, Ltd., in Calcutta, regularly manufacture the mar-
malade, the article does not appear to be exported to any appreciable extent
In the London *‘price-current,” quotations are given of dried and sliced fruit
fetching from 1d. to 4d. per Ib. It 1s often observed, however, that the market
18 neglected and the demand very Iimited.

Tie dried fruits, with pulp excavated, are largely employod as boxes in
which to store medicines, sacred ashes, etc. Small ones are beautifully carved,
and made 1nto SNUFrF-BOXES. A considerable trade is done all over India in
these ornate boxes, but it 18 feared that the majority may in reality be
made from the small hard fruits of Feronia, rather than of #gte. In the
snuff-boxes made at Peshawar there 18 a considerable export to Kabul and
Lower India. Ganjam, far to the south, 18 famed for its charmungly carved
snuff-boxes—these show the 10 incarnations of Vishnu Charged with gun-
powder, the small dry fruits are also employed as bombs in FIREWORK exhibitions.
Very young fruits (about half an inch in diameter) are used as BEADS and are
arranged alternately in necklaces with the seeds of Elwocarpus Ganitrus
(the rudrak). These are specially worn by religious men of the Siva sect. « The
wood ground down on a stone to a paste, with a little water, is often employed
alone or in combination with sandal-wood to give the white transverse caste
markings on the forehead of the Sivites.

[The following works may be consulted, in addition to those ind1ca.tqri above
or mentioned in the Dictionary .—Buchanan-Hamilton, Stat. Acc.' Dindy., 1833,
163 ; Journ. As Soc., 1819, v, 264 ; Ainslie, Mat. Ind., 1826, u, 188; Taleef
Sheeref (Playfair, transl), 1833, 42, 54; Jowrn. Agre.-Hort. Soc. Ind. (Proc.),
1857, 133; 1859, x., 157; 1863, xi1., 348; 1865, xm, pt. in,, 61; 1869 (n.s.), 1.,
pt. i1, 568; 1872, in, pt. ii, 14-26; Basu, Agri. Lohkardaga, 1890, i., €20;
Moodeen Sheniff, Mat. Med. Mad , 1891, 84-7 ; Bull. Dept. Agri., 1896, Nos. 2, 8;
Innes, Jungle Prod, 1898, 8; Banerjei, Agri. Cuttack, 1893, 191; Wpodrow,
Gard. in Ind., 1899, 217; etc., etc ]

/ESCHYNOMENE ASPERA, Linn.; Roxb., Trans. Soc. Arts,
1806, xxiv., 166; Fl. Br. Ind., ii., 152; Gamble, Man. Ind. Tembs.,
1902, 237 ; Prain, Beng. Plants, i., 418 ; Duthie, FI. Upper Gang. Plain,
1903, 271; LreumiNos®. The shola (Hind.), sola (Beng.)—a word
corrupted into solar by English writers and manufacturers ; is also
alunete, benda, pani (water)-kuhila, kagdia, kagdia-dhendor, eto. The
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ZASCHYNOMENE

MANUFACTURES OF SOLA PITH

present specics is often designated in Bengal and Assam,_bhat' (wl.n're or rice*
like)-sola or phul (flower or soft)-sola, in order to distinguish it from—

ZE. indiea, Lwnn.; the kat or kath Shard)-sola, kuhile, kalhia-
dhendor, ete. The chywmilli or sumalli is Sesbania and not Fschy-
nomene—a plant often used as a substitute for sola.

o The former species is a floating bush, with sensitive leaves, found on land
annually m@ndated or within the margins of tanks or lakes throughout Bengal
and the greater part of Assam; 18 frequent in Burma and also present m South
Inda. The latter, a taller more bushy plant and much less aquatic 1n habit,
represents the genus mn the other provinces, 18 found in Bengal, Assam and
Burma only above water-level, or on land temporanly flooded. Neither species
18 systematically cultaivated, but in November and December the upper portions
of F. asper Eearing pods are severed and thrown on the water and the
seeds thus become self-sown. The roots also are peronnmial. By Febrfary-
Mgrch the pods are ripe and the pith-yielding shoots over-ripe; the stem then
becognes dry, shrunk and discoloured, whilst a large cavern forms along ghe
centre. ¢The plant usually grows in from 2 to 4 or 6 feet of water, and when
found living above water-level 1t appears to be unhealthy. It is often seen
1 the corners of rice-fields, but as a rule 18 viewed as a pernicious weed, and
accordmgly uprooted.

Roxburgh would appear to have been the first person to draw attention
to this plant and 1ts economic uses. He recommended 1ts adoption as a sub-
stitute for cork in the manufacture of swimming-jackets and lifeboats. But
1t 19 curious that he makes no mention of its use in the construction of hats
(sola-topis). In Bengal and Assam the workers in PrTH usually belong to the
Malakar or Mali caste of Hindus, who as a rule acqure the hereditary and
exclusive pnvilege of manufacturing garlands for ceremomal use in certan
districts. The thicker portions of the stems only are cut into lengths of 2-3 feet.
These are tied into bundles and stored until dry, when the brown bark 1s re-
moved and the pith cut up as required.  If intended for the manufacture of
hats, caps, or frames of puggries, 1t 18 split into thin sheets. For this purpose
the stem 1s held in front of the operator and with a long thin, sharp kmife
is stripped spirally, the knife being made to travel round and round
within the thickness until the whole stem 1s reduced to a sheet not
much thicker than note-paper Hats, etc., are worked up on wooden or clay
moulds, and, 1f honestly made, are built up layer upon layer of sola sheets
pasted one on the top of the othor. By dishonest makers a large proportion
of paper 18 mterrixed with the pith, thus adding greatly to the weight of
olhe hat and lessening very materially its insulating power (to the rays of the sun)
whhm;in hes the superiority of the pith hats (sola-topts) over all others used in
the East.

In the Roorki district the pith from .. indica 18 very largely used for
sola-toprs with a surface-dressing of Bengal pith. Owing g 1ts hardness, this
form ®f pith cannot be split into the very thin sheets needed for flower manu-
ofacture. If pith be requred for this purpose, or for weaving into mats, the
debarked stalks of 4. aspera are drawn between bamboos fastened upright
in the ground at various distances apart, or are flattened by means of smooth
stones. @By either of these mothods the pith is compressed, and will retain the
form thus given it untal mowstened, when it again expands. To make a flower,
the strips of sola are compressed in such a manner that in transverse section
they are more or léss triangular in shape, and along the surface, corresponding
to ,%é base of the trmangle, parallel lines are cut. The strips are then shiced
trarf¥ersely with a sharp knife into very thin pieces. The pointed ends of the
triangles are inserted into shts made on another stick of sola, intended as the
stalk of%he flower. When the required parts have been thus inserted into
their places a brush, mostened in green-coloured water, 13 made to touch the
outer whorl of triangles. These instantly expand and become the sepals of
the rose or other flower. A brush, moistened in pink or other coloured water,
next touches the inner whorls, and these, obeying the magician’s wand, expand
into petals, and are bent while still flaccid into the desired positions. The slits
cut lengthwise along the compressed sticks of sola are now seen to open out
into petaloid teeth. Stamens are formed of thin strips of pith, upon the ex-
tremities of which, particles of sugar (from a coloured saccharine fluid) havg
been made to crystallise, thus forming ghstening anthers. Floral buds are

29

ASPERA
Sola Pith

Habltat.

Distribution
Beasons.

L] - L
Cork S\R)Btltubes

Manufactuun...

Preparation,

Stripping.

Hata, ete.

Flower
Manufacture

Swell when
moistened,

Stamens or
Buds.



AGAVE
Fibre

Local ®
Lianu(ncturp.

Medicine,
Chemistry.

(3
Fofd and Oil.

Trade.

Substi.
tutes.

D.EP,
12, 18.

Dammar
Varnish

D.EP,

i., 133-44.
Aloe and
8isal Fibre.

SOLLA AND SOLA SUBSTITUTES

eonstructed of stained grains of rice fastened within green leaflots of sola. {Cf.
Ind Art at Delhs, 1903, 169 T

The three great centres of this art may be said to be Dacca and Man-
dalay for' small and large fowers respectively, and Tanjore for models ;
but the ceremonial craft of the Malakars 1s practised all over India. The
introduction of matches has practically rendered obsolete the domestic
use of sola as a tinder wath flint, but the pith 18 now made dnto covers
for water-bottles, stoppers for medicine-bottles, and plugs to widen ear-
ring holes in the ears. 1t is also employed as a lining for the tops of
palanquins and for seats and cushions, as also for the ornate Muhammadan
tazias used at the Muharram. The cheaper pith of 4. indica is usually
employed for fishing-floats, fishing-baskets, rafts and swimming-belts, as
1t 13%supposed to be specially durable m water. Where procurable in
abundance it is said to be especially useful in firing pottery, and the

chércoal made from it is highly prized in the manufacture of gunpowder.

The soft sola (4. aspera))s used in surgery for insertion into the opemng
of & sinus or abscess sinco 1t rapidly absorbs moisturo, expands, and thus widens
the opening. A long article on the Chemastry of Sola by Hanncock and Dahl

« will be found in The Chemical News (July 12, 1895) The leaves of tho sola

plant are somotimes used as a Por-rERB, and an Oir 18 extracted from tho seeds
LCf also Hanauscek, Mecro. Tech Prod (Wimnton and Barber, transl ), 1907, 253-5.]

There 13 practically only a local demand for sola-pith, and in its un-
manufactured condition 1t is hardly ever exported. The best quahty 1s
obtainable in Bengal, and 1s carried thence all over India. To this day
the centre of the TRADE may be said to be in Calcutta, where the manu-
facture of sola-topis appears to have originated. No information is avail-
able as to the trade in the harder pith of .#. indica, but it may be
recognised by the circumstance that the stem is curiously striated on
the thin bark and has wart-hke formations along the striations. A
central pith is always present in the form of a hollow surrounded by
a slightly hardened layer. In .E. «@spera the bark is not stnated;
the stem unless over-mpe is quite sohd, very soft and of a pure white
colour. [Cf. Acosta, Tract. de las Drogas, 1578, 241; Journ. Soc. Chem.
Indust., 1903, xxun., 198; Der Tropenpflanzer, v., 598.]

Sola Substitutes.—The following are the chief substitutes :—

Aralia armata. Pentapetes phenicea.
Cassia mimosoides. Sesbania paludosa.
Cephalanthus occidentalis, Sonneratia acida. !
Heptapleurum hypoleucum. Trevesia palmata.

Mimosa pudica.

AGATHIS LORANTHIFOLIA, Salisb. ; Gamble, Man. Ind.
Tumbs., 703; CoNiFERZE. A loity tree met with in Burma and the
Malay Peninsula and islands. )

It 18 in Burma known as theet-men and is generally spoken of as the Amhgyna-
or White Pie. It affords a large quantity of transparent resin known as
Dammar, which is used hke that of the New Zealand cowdie or kaur{, dammar

Adgathis awstralis, Salish ) 1 the manufacture of VARNISE simular to Copal and for
waxing and polishing fabrics. [Cf."Roxb, Trans. Soc. Arts, 1805, xxiu., 412-3.]

AGAVE, Linn., Gen. Pl n., 431 (ed. vi.), 1767, 171 ; Thurston,
Extract. of Fibre, in Bull. Dept. Land Rec. and Agri. Mad., 1903, No.
30; Drummond and Prain, Notes on Agave and Furcrea, in Bull. Dept.
Land Rec. and Agri. Beng., 1905, No. 8 ; reprinted in Agri. Ledg., 1906,
Wo.7; Fl Br. Ind., vi., 217 ; AMARYLLIDEZA,
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ALOE AND SISAL FIBRE

Drummond and Prain, the most recent authors on the Indian Agavess
réview the various botanical opinions that have been advanced, give a
complete history of the useful species, and alse furnish a record of pibli-
catlons so exhaustive as to render further treatment in this work almost
undesirable. The citation of publications below 1s intended therefore to
amphfy the enumeration given by these authors in so far as works, mainly
of practica®and commercial interest, are concerned.

Distribution.—The species of .tyare are imdigenous to tropical South
America, Mexico and the Southern States of North America By cultiva-
tion (chiefly during the 16th to 18th ceuturies) the forms of industrial and
horticwltural ingerest have been distributed throughout the greater part of
the warm temperate and tropical regions of the globe  Severa) have gven
become acclimatised (or have run wild) in South Europe, Africa, India,
the Wesé Indies and some portions of the American Continent where they
are beliawed not to have been indigenous. While completely naturalised
m the waimer tracts of India, one of the species has become equally at
home on the hills up to an altitude of 6,000 feet, provided the soil be dry
and rocky, and the atmosphere not too moist. They are best known
under the following names—American Aloe, Century Plant, Carata, Pita,
Sisal Hemp, White Rope Fibre, and the like.

History.—One of the earhost detaled accounts of tho econvmic properties
of these plants was that given by Gomara (Hist. Gen de las Indias, 1554, 334)
Wniting of the Spanish West Indies meluding Mexico, he speaks of a plant known
to the Natives as metl or maguey (-= tree of wonders) and to the Spaniards as
curdon (the thstle) He gives a statement of its use for textile purposes, and
explains the name fil-y-agulla as referrmg to the uso of the spimne as a needle
and the fibre as thread  Fragosus (Hust. Med. Ind, 1600, 88) mentions the
wine obtamed from the plant (paclire—the pulgue of later writers) Dodonaus
(Purgantium, 1574, 115) publishes a plate borrowed from Clusius who had 1t
prepared from a plant seon by him near Valontia (Rar Stirp. Hust Husp,
Obs, 1576, 442) The samo plate did duty mn some form with later writers
for the next two hundred years, though 1t usually appeared side by side with
the plate of Camerarius (Hort Med., 1588, 10-11, t v.) In 1727 Trew
published an excellent monograph on the subject with a careful drawing
of the flower., As regards India the first authentic reterence would appear
o be that of Roxburgh (Obs on Substitutes for Hemp and Flaz, 1801). In
The Journal of the Society of Arts (1804, xxir ) he speaks of Agave as wild and
beaujpful, ond in s Hortus Bengalensis (1814, 25) he mentions three species,
A. Cantala, A. lurida, and A. tuberosa. 'The first he tels us had been in-
troduaed into the Royal Botanic Gardens, Calcutta, before 1794 (from India,
locality not stated), and further he affirms that 1t possessed & Sanskrit namo—
Yantala ; the second he speaks of as a native of America; and the third he says
had been procured from Kew but turned out to be the plant called * Yucca

* Swperba "»0f the Calcutta Gardens—a plant which had been procured direct from
erica in’ 1794, Subsequently Roxburgh (L. Ind , 1, 167) was induced to thunk

it wild. But neither the name kantala {nor any other) has been accepted
by other writers as being Sanskrnt Roxburgh doubtless obtaned it from
Sir W. Jones (As. Res, 1v., 230) Itis posaibly a gloss on katevala, Rheede’s
namaefor the medicinal aloe. The names that exist are mostly descriptive
or comparative and thus modern, for example, banskeora (==the bammboo
Pandanig) or bara kanvar (== the large aloe). From Vasco da Gama (1498) down
to Hedges (1683) none of the Indian travellers seem to mention agave. It is
not referred to 1n the Memoirs of Baber nor the Admenstration of Akbar (the
Awn-i-Akbari), though the pine-apple appears n the latter work. It 18 perhaps
referred to by Hove 1n 1787, and twenty years later Buchanan-Hamulton speaks
of 1ta being much planted as & hedge. There is reason to beheve that it was
introduced into Northern India by Rohillas from the south on purpose to be
employed as an 1mpenetrable hedge around forts. The name ketki (usually re-
stricted to Pandanwus)1s the most general name for agave 1n Central India. But
1t is significant that Rheede should say nothing of agave in his account of the®
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Acclimatisation SISAL, HEMP IN INDIA
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pl. 94) should describe and figure a plant which 18 certanly agave and possibly
A. Lantala. It seems then to have boen a very recent discovery, and 1t
probably®reached India from' America by the trade-route, vi4 the East Indian
Archipelago.

Brief History of the Efforts to acclimatise S1sal Fibre in India.—The several
Governments of the West Indies (more especially of the Bahamas) have
made strenuous efforts to participato in the sisal hemp trade, eand the Blue
Books that have appeared from tune to time contain much of great value.
Tt 18 perhaps safo to say of Tndia that by fur the most important contribution
to the existing knowledge of cultivated agaves has been the direct outcome
of the great porsonal interest taken by the formor Director of the Royal
Gardens, Kew, Sir Willhlam Thiselton-Dyer. Tave plants of al] the morg highly
approved species and races of agave were procured and the more interesting of
thess distributed to the Colomes and India Reports have at the same time
been obtamned from the ndigenous habitats of the various species as glso
frqm the regions of most successful production, and these have fromw time to
time been published in the Kew Bulletin. Still later the informgtiofl thus
collected has most considerately been brought together and republished in one
volume (Bull, add. ser, 1898), thus formung a convement book of reference
that gives full particulars of the rosults attained wathin vecent times. The
Director of Kew, at the suggestion of Sir George King, and subsequently of
the Revenue and Agricultural Departmont of the Government of India, procured
and forwarded to India three consignments of hve plants of sisal hemp. The
first reached India on July 9, 1890, but the plants wore found to be dead
on arrival at the Royal Botanic Gardens, Sibpur, Calcutta. The second consign-
ment of 1,000 plants came to hand on October 29, 1891, and 1t was then found
that 643 were alive The third consignment of 4,900 plants reached Sibpur on
October 14, 1892, and of these 2,984 were alive. Prior to these consignments,
however, the Botanie Gardens, Saharanpur, had recaived by post in 1886, direct
from Flonda, a few hve suckers. Ofte of these had been successfully grown and
had ywelded many young plants, of wluch a himted distribution was made. Re-
cently a report was called for as to the success attained with the 1892 consignment
of plants. The preparation of that report was entrusted to Lt.-Col. D. Prain,
at that time Curator of ‘the Calcutta Herbarmum. The recipients of the plants
1ssued from the Royal Botame Gardens were invited to furmsh mformation on
eleven separate subjects of inquiry, such as the nature of soil on which the
plants had been grown ; distance planted apart; percentage of deaths; the
date on which they afforded suckera; date at which the plants were out; the
length of fibre obtained ; the method adopted 1n preparation of fibre, etc., ete.
It may be here explamned that the Agri-Horticultural Society of India
having received & supply of plants from the Superintendent of the Royal
Botamue Gardens, Calcutta, 1ssued these to the members of that So-ety,
and the answers furnished to the series of questions were published 1n
the Journal (1898, xi, n.s., 864-8). The rephes received by Praia were
incorporated in his report. Tlus was republished in The Agriwcultural Ledger
(1900, No. 6), and may therefore be regarded as a most important practical
contribution to our knowledge of the sisal hemp fibre 1n India. It willbe there
found that Prain concludes & letter to the Hon. Secretarv of *he Agir -
Horticultural Society of Madras as follows: “I may add, for your informa-
tion, that since preparing my Note I have learned that two privateimportations
from Florida of Sisal Hemp plants, one in the Tirhut (indigo) area, and one in
Assam (tea) area, have taken place, the parties concerned having said nothing
about these importations, and all that [ am able to say regarding ¥.sm is
that the efforts of the various Indian Governments, detailed in my note on Sisal
plus those of your Society and of the Government of Madras are,cwhen put
together, 1nsignificant as compared with either of those private ventures.” ~ Of
Dauracherre, 1n South Sylhet (the Assam instance doubtless in the above
quotation), 1t is saxd that 10,000 plants were imported from Flornda in 1894,
In 1801 most of the original stock were pohng and each yielding 2,000 to 3,000
bulbils, Mr. J. Cameron in his address to the United Planters’ Association of
South India 1n 1900 stated that the Mysore Government had imported over 4,000
plants direct from Florida about seven years previous. These had teken kindly

Jte the chmate and now afforded material for an extensive propagation.

Carrying the Indian records to more recent dates, two exceedingly important
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SPECIES AND VARIETIES

apers have appearod (1) 4 Note on Agave andy Furcrea by Drummond and

rein, and (2) Sisal Hemp Culture by Mann and Hunter. The former tackles
m an able manner the much disputed botanical qrigin of the commergial plants
and the latter gives useful details of an Indian plantation. Before dealing with
the practical 18sues it may be advantageous to exhibit in this place the botanical
opinions.

» Bpecies and Varieties —The necessity for a complete revision of the species
of this germis, more especially the cultivated forms, has long been felt as
very urgent  Much has been done by systematic botamsts for the wild forms
in their native habitats, but much still requres to be accomplished before
we possess the accurate knowledge essential to industrial progress. Cultivators
have not always gone to botanists to secure their original supplhies, There have
1n congpquence peen carried here and there throughout the tropics a multipheity
of forms, some at least of which 1n their new homes seem to have made confusion
confounded By modifymg the colour, shape and spinosity of their leaves eintal
thgy have greatly obscuied their butanical characteristics. And these have also
broughtewith them 1incorrect or vven quasi-scientific names that have pasged
unchallegged for many years Ience 1t 18 no matter for surprise that the agave
turida of one high authonty 18 not the Agerve Iurida of * certain practical
men.” The blame for this state of affairs cannot, however, be cast at the one or
the other : errors and musconceptions are unavoidable 1n the early stages of most
discoveries. The necesmty for a common basis of knowledge 18 now, however,
the more urgently demanded. Drummond and Pramn (Ic¢ Agri. Ledy, 1906,
No 7) have taken a most valuable step in the direction of the elimination of
ambiguity, They have reduced the Indian cultivated and acelimatised forms
to some ten species, and of these five or six are of industrial merit. It would
be presumptuous for any one who has not specially studied this perplexing
genus to venture on a critical review of tho conclusions arrved at by these dis-
tinguished botamsts, I shall accordingly content myself with an effort to
transcribe into one place what appears to me ot special value to practical men,
and in 8o doing endeavour to focus my abstract alphabetically under the
scientific names given in the Notes for the chief forms —

Agave americana, Linn, Sp. Pl, 17563, 1, 323 —Tlus plant (to which alono
that tmwvial name should Dbe restricted) exists in India as an ornamental
garden plant only. It 18 extremely constant in 1ts characteristics, and except
as horticultural sports (in which the leaves become parti-coloured) 1t has no
authentio varieties, Although a fibro can be and has becn extracted from its
leaves, this plant 18 of no value as a textile and doos not exist anywhere 1n
India in such abundance as to be of importance The cultivated stock pro-
Pably originated m the West Indies. [Cf. Drummond and Prain, lc. 84-5,
121-2, 126, 136, 151.]

A. Cantala, ”Roxt , A. wwvipara, Dalz & Ghbs. (non Lann ), FI Bomb. (suppl ),
186¥, 93 —This would appear (as indicatod above) to have been the species
that first reached India It had taken such a firm hold® of the country by
1804 That Roxburgh, when led to suppose that i1t had a Sanskrit name, was
einduced to regard the plant as indigenous It 18 common 1 hedges and one of
the two species most widely spread and most plentiful in India. Frequent near
Bombay, in the northern portions of Madras Presidency, in Central India,
and 1n the Gangetic plain generally, as far north as the sub-mountain districts
of the provinces of Agra and the Panjab, ascending the hlls to close on 6,000
feet, but is absent from the and strip between Gwalor and Delhr.  Fibre 1s
extracted from 1ts leaves in considerable quantity, but opinions on 1ts quahty
are copflicting. It is the chief source of the Bombay Aloe Fibre of commerce.
{Cf. ®¥rummond and Pran, l.c 87-8, 100, 105, 133-4, 135, 138-9, etc )

A, sp. (? A, elongata, Jacob ).—Drummond and Prain (Zc. 88, 101, 105, etc )
show that the plant here indicated cannot be identified as 4. mextcanda, Lamk
Further they observe that 1t approaches 4 sisetune and is intermediate
between that and 4. Cantala. It seems very closo to the species cultivated at
Kew as 4. rigida, var elongata. It has been met with in the Upper Gangetic
plain, as for instance at Dehra Dun and the Panjab Siwaliks; 1t 13 somewhat
extensively planted along railways in N.W. India, and is the moest prevalent
form in the dry arid tract from Gwalior to Delhi, being there, as it were, obtruded
into the area of 4. Cantata. The fibre has not boen sufficiently investigated,
but it seems good and would probably be found valuable. The plant has been
grown on a marketable scale 1n the dry tract between the Chambal and the Jumna®
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THE SPECIES OF AGAVE

A sisalana, Perrine —Thd True Sisal Hemp Plant of India, Australa, the
Pacific Islands, ete  This was introduced on various occasions between 1885
and 1842 It is cultivated in Burma, Cachar, Sylhet, Assam, Bengal, N.W.
India (ag far as Lahore), Central India, Bombay, the Deccan (Poona), Mysore
and Madras (Bellary) Ongnal stock, obtained from cultivation 1n Yucatan,
conveyed 1n 1834 to Florida and other parts of America, thence to the West
Indies and finally to India  There are forms with the leaves havipg the margins
spinose and others naked, but these conditions may be found on the same plant,
so that they are not varietal in valuo The seedhings and bulbils of both forms
are spmose There 1s but one form of sisal in all India. Mr. Cameron fixos
its mtroduction mto Mysore n the year 1892, He mentions that the Lal
Bagh of Bangalore had recontly sold from 1its stock 45,000 plants [Cf.
Drummond and Pram, lc 83, 89-90, 96, 99, 103, 117, 135,143-7 ; 4lso Proc
Agre -Hort Soc. Mad , 1903, 4+-0.] -

A. Vera Cruz, Milter, Dut Gard (od 8), 1768, No. 7.—Possibly this plant
came ongmnally from Mexico It is naturahised throughout Southogn Eirope,
fn most of the Mediterrancan Islands and in N.W. Africa, but has 1ot beon
recorded from S.E Europe or the Oment, ete. This would seen{ to be the
1. @americana of Clusius, and of most writers prior to the tirne when Linnweus
rostricted that name to the specisl ornamental garden plant. 1t has been
called A. turide by some wnters (but 13 not .t. Mmrida, Jacquin), Intro-
duced into India from the Chelsea Physic Garden by Lord Auchland during
1836, and lvoked on by Walheh as doubtfully distinet from 4. «“rwrida.”
Recorded us met with here and there practically all over India, but inore
egpecially m the Eastern Peninsula  Is spoken of as frequent in the Gangetic
plans north to Cawnpore, used for hedging and luxunates in Calcutta
gardens, but rapidly disappears from all localitios subject to occagional frosts,
1t staunds a mowst atmosphere more successtully than do most other species
and has become naturalised in Mysore, The fibre has not been separately
reported on, so that 1t special properties, if any, aro not at present known [Cf.
Drurnmond and Prain, I ¢ 80, 83, 86--7, 99, 106, 121, 126, 131, 140, ete] The
above may be given as a conspectus of the opunons held regarding this species
Compiling from an oxtensivo * correspondence and comprohensive series of
practical (not botanical) opinions, 1t would appoar highly probable that the fibre
of this plant has given origin to the low valuations of the so-called Aloe Fibre of
India

A. Wightll, riamn, A. mmpara, Waght, Ic¢ Pl Ind Or, vi, n 2024, Baker,
Gurd, Chron.,, ns 1877, v, 780 (non Linn) The Bastardi Aloe —Tns
19 a well-known naturalised form m Southorn, Central, Northern and Western
India It 1s wrongly regarded by some a3 being 1. Cantale, Roxb, and 1s
ofton spokon of as des: or ** Nativo ”” owing to 1ts being self-sown. It is cauly
recognised by its round, compact rosette of pale-coloured rather stiff leavgs. [t
18 widely spread #1 tho drier tracts of India from Mysore to the Punj.ﬁ).
oxtends to the extrome south and to the cast of Bengal and Assam, “ut does
not thrive i damp countries Tho fibte has been reported as good but
shorter than 4. sisalana, and on that account is not so much in demand as
formerly. [Cf Drummond and Pramn, lc. 91, 101-3, 123, 139, etc.; Greengrass,
Tetter in Madras Maal, 1903 ] n

A. ? longlsepala, 7od —This 18 specics (H ) of Drummond and Prain (Z.c. 90)
It 14 naturalisod at Saharanpur, met with near Calcutta, and also i Southern
India and N.E. Burma, though nowhere on a large scale. It 18 distinguished
m Suhatanpur ws rambans keore, and 18 understood to be most probably tho
plant that furushed the fibro favourably reported on so many years ugoy .. It has
an acnd juice

|Cf. Martaus, FI Brazl, 1842-71, in, pt. i, 183-68; Terracciano, Monog. -

delle Agave, 1885 ; Kew Bull (numerous articles), 1887-92; Dodge, Rept. Sisal
Hemp Cult., US Dept Agn, 1891, No 3, also Leaf Fibre of U.S., 1893;
Moiris, Comm Fibres, Cantor Lect wn Journ Soc. Arts, 1895 ; Pmart et Bourgeos,
1 Aloe Amer , 1896; Dodge, Useful Fibre Pl. of World, 1897, 41-53 ; Text. Journ.
Ind, April 1899; Pioneer, Sept. 1899 ; Rogers, Ind Gard , Nov. 1900 ; Ind. Agri,
Fob, 1901 ; Colon. Repts (Bahamas), 1900, No. 327 ; Jumelle, Les Cult. Colon.

(Indust.), 1901, 61~6 ; Capital, June 1902; Wiesner, Die Rohst, des Pflanzenr , .

1803, n, 375-89 ; Dunstan, Imp Inst, Tech. Repts., 1903, 68-9 ; Dewey, Prin.
Igom“z) ]Pl. Fibres, in U.S. Yearbook, 1908, 395 ; Philuppine Bureau Agri., 1904,
0.
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PROPERTIES AND USES, Eeonomie
Properties
Synopsis of the Propertieseand Uses. .

The Fibre—The leaves yreld a fibre, the ALoE FiBRE, Si5aL HEMP
or VEGETABLE S1LK, which in common witl most fibres of tRis class is
often designated Pula.

Medicine.—The large, moist, fleshy leaves are sometimes used as a Medine
poultice. JThe expressed juice of the leaves is admimstered by American
doctors as a resolvent and alteiative, especially in syphhs (Ponder
and Hooper, Mat. Med. Ind., 165). The roots are diwretic and anti-
syphilitic, and are said to find their way to Europe mixed with Sarsaparilla.

Pxest,ott (HLst Mezwco) savs that when properly cooked, the root affords

“ palatable®and nutntious food ”

Food afld Fodder —1In its young green state the stem 1s regularly used rood and

as an article ol Foob, as for example during the famme of Notth Arcot '
(Lmbua Useful PI. Bumb 205).  In The Agricultural Ledger (1893,9No.
3) Mr*®J. O. Miller gives the 1esults of the experiments made m the
United Provinees to test the value of these plants as articles of food, and
the couclusion may be said to have been unfavourable. The leaves are
oceasionally utilised as FoDDER, especially for ostirches. [Cf. Agri.
Journ., Dept. Agrv Cape Colony, July 1896, 252, 386. |

The Sap - -It the central bud be lopped off at the flowering season, ‘ne sap
the cut stem dischanges freely a sour-sweet liquid which ferments rapidly
and forms the Pulque beer of the Spaniards, or by distillation a kind of Beer ana
brandy known as Mescal. The putrid odour of the pulgue 1s said to be Fdy
due to the vats in which it is fermented being made of hides (Century
Duct., 1899, vi., 484). The species specially cultivated for pulque 13
probably .1. Salmiana, Otto, never .1, wmmervicana, Innn. [Cf. Journ.

d’ Agrv. Trop., 1901, 42 ; Drummond and Pram, Lc. 98; Bull. Un. Agr..
Caled., 1903, ix., 11.] Sugar and vinegar may also be preparcd from Sugar and
tl\e Sap. vinegar,

Industrial —The juice may be used as a SussTiTUuTE for SOAP. Soup Substitute
Wall-plaster impregnated with the expressed juice 13 said to be proof cement.
against the ravages of white ants, (This same statement of the use 1n White Ants
(/emuw has, 1t will be found, been made under Aloe, p. 59 ) A writer
Thg Madras Mau (Oct. 1901) says that the juice rubbed on the hands
and feet protects them from injury by fire, hence she *fire-walking ”
of fhe Samiyasis. The flowering stem, dried and cut into slices, may
* be employed as a natural razor-strop or as a substitute for cork. The Razor-strops.

pulp after removal of the fibre is a valuable manure for the land on
oWhich the plgnt has been cultivated. It 18 rich in lime, magnesia and
potash.

Fibre —If possible, it would seem the most useful course to refer the The vinre.
observations that follow to two sections: (I.) Tee Propucrtion or
THW® ALor Freres and (II) TaE Probucrion or Sisan Hgewme.
The former practically means the fibre from stock acclimatised m
India fhany years ago, and the latter the fibre of more recently
introduced plants. There are, however, only two or three localities in
India where Agaves are systematically cultivated, and in these planta-
tions, both old and new stock doubtless exist. But so much ambiguity
and lisappointment have resulted from not separately recognising the
merits of the old stock that 1t seems desirable to endeavour to separate the
Indian fibre into the two groups indicated, viz. American Aloe Tibre (old
stock) and Sisal Hemp (new stock), (pp. 39-43).
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I. ALOE FIBRES.

From the remarks made under the paragraph above on the botany of
thése plants it may be leurned that the Indian fibres of this kind are
derived from A. Cantala, .1, Vera Cruz, A, ?elongata and A,
? longisepala, The assumption that the varying quahties of the Indian
fibre were exclusively due to diversity in climate, season, age of collectien,
and methods of separation, etc., has been completely upset b:;'r Drummond.
and Pram’s recent paper (already briefly reviewed). We now know that
there are several distinct species and that the .1. «mericana proper is
the most inferior and least important of all.

The necessity for a full knowledge of the plant bemg or proposed to
be eultivated 1 any locality cannot be disputed. Prain (A4ma. Rept. Roy.
Bot. Gard, Cale, 1903-4) says :—* The Sisal Agave does not thrive
equally well or give equally remunerative results in all parts of JIndia,
and in certain districts species of Agave other than sisalana, #iready so
completely naturalised as to appear indigenous, thrive so much better
than Sieal and yield fibres commercially so little inferior to the best
Sisal fibre that their systematic cultivation offers a hopeful field for
investment.” ‘It seems that, while, as a rule, more or less well-
defined areas have particular species well established, the prevailing
species 1 one area often differs from that most plentiful in another
area. Moreover, it 18 found, when attempts are made to utihse the
fibre of these local Agaves, that somewhat diverse results are obtained .
at times the fibre extracted 1s reported to be nearly up to the
standard of Sisal, at other tunes 1t proves toco weak to be worth ex-
tracting. The explanation of these facts appears to be that other species
of Agave share with .1. sisalana the pecuharity of adapting themselves
readily to certain locahties and thriving less vigorously in others. The
original object of the mtroduction of all the species was to provide secon-
dary lines of defence round stockades, forts and strong villages; 1 more
settled times they have been chiefly used as hedges bordering lghways
and hnes of railway. Vigour of growth therefore has been the only quahty
considered in selecting plants within any particular area ; the nature of
the fibre has not till recently attracted attention.” In selecting stock
there would seemyto be every likelihood that it may be possible to distover
two plants with equally (or nearly equally) good fibres, the one of which
would poll in seven to twelve years, the other not till much later, say
twenty-five years. There would be an obvious advantage 1n the latter,
namely the greater number of years before the estate would have to-.be
completely renewed,

Technical Reports on Indian Samples of Fibre.—Two samples of
Indian so-called Amencan Aloe Fibre (or what were believed at the time
to have been such) were mn 1893 examuned and reported on & the
Director of the Imperial Institute, London. These had been procured
in 1891 by the Government of India from Saharanpur in the United
Provinces, and by Thurston (Off. Reporter on Economic Products) from
Coimbatore in the Madras Presidency. [Cf. Agri. Bull., Mad., 1894, No. 30.]
Mr. Collyer of Messrs. Ide & Christie (the expert consulted) reported very
favourably on both samples, and in consequence a series of questions
were asked by the home authorities which were circulated to persons
known to be interested in Agave fibre. The late Mr. Gollan, among others,
‘replied to the questions and thereby afforded more direct and personal
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knowledge regarding the daharanpur sample gnd the cultivation ot the
plant, than will be found in the other Indian reports which have as yet
appeared. [Cf. Agri. Ledg., 1894, No. 18] Sorte doubt, howeverp may*be
admitted to overshadow most of the published statements regarding
the so-called .1yave canericanea of Tndia from the exact species expeii-
mented with not having been accurately determined. But Mr. Gollan,
who actually supplied the Saharanpur sample (along with his letter of Feb-
ruary 3, 1891), wrote in 1eply to a special refereuce on this powmnt, that
at the time in question he furnished two consignients, one of the so-called
A, americana (much of which very possibly should now be called
A, 2lgisepea), the other of A, eerepara (or rather 1. Wightii)
fibre, but mone of 1. siselunua, for the very good reason ghat
no plants of the last-named species had reached Saharanpur unul
fully & y®ar iater, and no fibre fiom the Sisal plants had been cut ungil
four yess later. [Cf. Agrni Ledg., 1900, No. 6, 63.] The pomnt is of
importance chiefly 1n support of the contention that certain forms of
Indian-grown Aloe fibre are httle if at all inferior to the true Sisal of Com-
merce. The fibre that Mr. Collyer viewed with so much favour was thus
procured from two of the long-acchmatised plants prevalent in North
India. Subsequently Mr Gollan furnished samples of Sisal fibre grown
at Saharanpur, and these were also sent to the Imperial Institute for
opinion and valuation. [Cf. Agri. Ledg., 1896, No. 34; Imp. Inst.
Tech. Repts , 1903, 81-5.]

A sample of Agave fibre from Gwalior (possibly the plant indicated
above as .1. ? elongata) has been highly commended (Imp. Inst., l.c.
84), and a sample from South Sylhet, said to have been that of
L. sisalana, 13 1n the same publication reported on most favourably.
Coventry gives a brief account of the Agaves in the Panjdb. ([Cf. Agr
Journ. Ind., 1906, 1, pt 3, 265.]

CULTIVATION.—Indian-grown fibre has, however, been more fre-
quently condemned than approved, but as already wndicated this may
have proceeded from the fibre of a worthless form having been supplied.
It 1s true also that the condemnation may have arisen through the
1gnorgnee of the planters as to the best seasons and methods of prepara-

o tion,” It follows accordingly that the abundance of a sgecies of Agavein

a partscular locahty is no proof of commercial possibihties. The experts
Vave, however, usually reported that the inferionty of many of the
samples examined may have been due to either of two causes. (1) The
“legwves haging been too old, thus causing the fibre to become hard, coarse
and bnttle; (2) The very defective method of cleaming that seems 1n-
variably practised by the Natives of India. The leaves while resting
on a flat stone are crudely scraped by a knife and violently beaten every
now gad again in order to shake off adhering particles of cellular tissue.
As a not unnatural result the fibres are broken, torn and cut short. But
what 18 éven still worse, before being scraped the leaves have often been
retted for weeks, or the fibre after being separated has been soaked m
water for days. Asa result fermentation has been set up and the fibre
discoloured, deprived of its natural polish and rendered harsh. The
leaves as they near maturity, but not later, should be simply scraped
by hand or by machine, then sun-dried and baled. Retting is not
necessary and 18 distinctly injurious, but washing in a stream of water
during the process of scraping is often recommended as advantageous.
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,THE ALOE FIBRE PLANT ¢

« * In Bengal.—The late Mr. N. G. Mukern (Handbook Iml._ Agri.,
1901, 325-8) furnishes an abstract of the currently accepted views on
Agate cultivation in Bengal. In the Dictionary will also be found
a detailed report on the cultivation of this plant by Col. R. Cobb
(at that time Superintendent of the Hazaribagh Jail), and since recent
information regarding Bengal does not maternally alter the (.:onclusxom

there advanced, the original article should be consulted.

It may 1n fact bo said that the chiof exception recent invostigation would
anggest to Col Cobb’s roport, concerns tho season whon the fibre reaches ma-
turity  Most writers affirm that when the pole has ansen from the middlo of
tho rosotto of loaves, the fibre 1s practically useless. Tt becomos too hard and
bnttle for manufacturing purposes The fibre which has fetched the bestvpricos
would appear to have been obtamned from fully grown leaves, butefrom plants
that have shown no signs of producing the * candelabra-like ™ inflorescence
The plant grown at Hazaribagh seems to have been mainly 4. Cantala, bat
the ¢nferior samples of Bengal fibre have evidently been chiefly procufed érom
1. Yera Crne (the .1. haide of some writers) R

In Bombay.—The Bombay Aloe Fibre has recently attained an
assured position 1 commerce and is being pushed with much success.
It is chiefly obtained from .I. Ceantala, and apparently to somec
extent also from .i. Wightic and more recently from .1, sisalana
and Furerwea gigantea.

On the heavy clay soils of Bengal and Assam, as also some portions
of the Central Provinces and of Madras, .1. Vera Cruz might be
regarded as a farly abundant species, but on sandy loams and stony
laterite soils of some parts of Bengal, the United Provinces, Sind, Raj-
putana, Central India and Bombay, 4. Cuntala becomes the most char-
acteristic form, and 1s indeed met with 1n a state of more or less complete
acchmatisation, [Cf. Madras Masl, Oct. 1904.] In the Panjab its place 18
taken by .f. Wightii, of which Stewart makes the very observation
regarding 1ts prevalence in that province which Roxburgh made of
L. Cantala in Bengal, viz. that 1t might be regarded as indigenous.

One of the earhiest descriptions of this fibre, as far as India 18 concerned, will
be found 1n the Journal of the Agn-Horticultural Society of India for 1854
(vin.,, 148 ¢t seq.) where Mr. A R C Hamilton, then Resident at Indore,r
turmshed a sample which was examimed by Capt. A Thomson at his rope-factory
at Calcutta and found equal to the best Russian hemp. Capt Thomson adds
that & considerable quantity of a fibre exactly sumlar had lately been ympd. tocl
from the Malabar Coast and that he had had some made mto ropo which very
much resembled Mamla rope  Mr. Blackburn forwarded from Agra abolt the
samo time sainples of fibre and rope made from “ the Common Aloe,” and Dr. .
Falconer ydentifiod the plant from which these had been prepared as 4. Cantate
—a plant with which he had been farmhar as common at Saharanpur, .

In 1889 the Bombay Government forwnrded to the Secretary of ‘3tate for
India & report that had been drawn up by the Director of Land Records and
Agriculture on * the aloe fibre shipped under the name of * hemp ’ from Bombay
This fibre, 1t 18 there stated, comes chiefly from the Bombay Karnaték and the
Contral Provinces. * The plant grows wild but nowhere 1n abundance, por is
1t any whero cultivated specially for extracung fibre.” *‘ In the Bombay Karfiatak
1618 the chief hedge plant along railway lines For fencing 1t is planted one to
three feet apart aceording to the quality of the soil.” The Director then ‘doscribes
the crude method adopted to soparate the fibre, namely by burying the leaves
In running water or amongst the sand near streams where water percolates.
When sufficiently decomposed the leaves are taken out and washed clean of the
pulp by beuting.

Sit D Morns, at that time Assistant Director of Kew, identified theo
specimens uf“plu.nts that accompamed the Bombay report as confirmung the
fact that the Bombay aloe fibre’’ was prepared from the leaves of 4. vivipara.
Iy would now weem “that 1t was A. vieipara, Daliz & Gibs (non Linn), t.e A.
Cantala, Roxb, according to Drumnmond and Prain, Sir Danzel, after suggesting
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" that gho quahty of the fibre might be improved by cultivation and that it was
possible .L. sisafana might be introduced on a latge scale on the waste lands
of Bombay, added, “ The value of tho machme-cleaned fibre ranges, according
to length, from £25 to £30 per ton The ordinary Bombay aloe fibre, cleaned
by hand, 18 worth only from £5 to £12 per ton. Thdse figues fully bea® out the
optnuon offered 1n my lettor of February 21, 1887, that the Bombay aloe fibre
industry was capable of being greatly improved ” The subsoquent history wail
be found 1n the Kew Bulletun. (add ser, 1, 1898, 104-200)

Plantation$ of Bombay.—The Englishman (June 10, 1899) gave a long
*and most instructive description of Dr. E. Suter’s cudeavours to establish
successfully the plantation owned by the Fibre Company of Powai. Another
equally admirable account of the Powar plantation and factory will be
found in The ZTextile Journal (Jan. 1901). We learn that Dr. Suter
has obtainedg 30 yeais’ lease of 3,000 acres of land, on a rent of Rs.14
an acre, and that he 1s 1n treaty for a further tract of land of some 20,800
acres.  He employs about 500 workmen for the greater part of the
year. * The plantation consists mainly of .f. Cantala, but he has plt
out a large number of .f. Wightii, also of .. sisalana and
Furerwa gigantea,

There are apparently two operations pursued n separating the fihre
at his factory, during cach of which a hberal supply of water 13 utthsed.
The shaip, thun extremity of each leaf 13 first dealt with, and when the fibre
has been freed {rom the pulp, etec., 1t 18 washed hefore the lower half of the
leaf is treated. The fibre of the apex of one leaf (or of several leaves
treated at one and the same time) are then twisted round a small brass
handle, by which means the operator 13 enabled to snbmit the lower and
thicker ends of the leaves to be seraped without any risk of injury to
himself. The fibre having been washed 1 the plentiful supply of water
procured by the factory from the Powai lake, 18 then sun-dried. By the
next process 1t 1s scutched or combed and thus turned mto beautiful white
threads which are assorted according to length mto two qualhties. Finally
1t 18 baled and is thus ready for the market The men employed mn the
factory are dressed in woollen garments and gloves (supplied by the
owners) in order to protect them against the acrid juice that would other-
Wise cause painful bhsters on the skin  But Suter has also patented and
15 daily using a semi-automatic machine of which full particulars and
photdgraphic illustrations will be found in Mann and Hunter’s pamphlet
on Ssgl-Hemp Culture in India, publhished by the India® Tea Association,
1904 (22, pl. vi.). The fibre from Dr. Suter's plantation is said to
fetch £36 a ton.

., 1. SISAL HEMP.

* It wadrcustemary until quite recently to read of the Sisal hemp being
botanically a form of the species known as .1. rigida, Miler, and
of there being two industrial forms of the species, viz. (1) var. longifolia,
the Henequen Hemp of Yucatan, the Sacqui or Sacci (a name denoting
light “colour); this has the leaves spinose on the margin; (2)
var. sisglana, the Sisal and Bahma Hemp, the Yashqui or
Yaxqu (dark green); this has the margins of the leaves almost destitute
of spines, but the apex ends in a conspicuous black spime. Mann and
Hunter tell us that plants of the former introduced direct from Yucatan
have not been very luxuriant in Sylhet, while the latter succeeds splendidly
{l.c. 5). Drummond and Prain (! ¢. 135) are of opimion that * there 1s one
Sisal Hemp 1n this country and one only,” and they add, “ Leaves with
and without prickles may be found on the same individual.” That plant,_
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THE SISAL HEMP PLANI .

they are further of opinign, is .. sesalana, Perrunc, a good species
and not a form of .1. rigida, Miler.

Mannand Hunter have dealt so fully and satisfactorily with its culti-
vation as an associated erop with tea that it seems almost undesirable to
attempt to set forth as a separate chapter their main conclusions.  Persons
mterested in the subject of Sisal cultivation in India should most certainly
procure the pamphlet mentioned. But as experience gained by others
differs shghtly from that m Sylhet, 1t may be useful to give a combined
review of the practical results hitherto attained in India as a whole.

CULTIVATION.—In Sylhet.—- It would seem fairly ceityn that .f.
stsalan is an even more tropical form than most of the Aga. & an! will
not hve if hable to seasons of frost. It may be propagated«1) by seed,
(2) by suckers from the base of the stem, or (3) by “pole plants or
bulbils.” The last mentioned are produced from the flowering spike or
‘“pole,” and are buds formed within the bracts of the individusl flower
stalks. Suckers are preferred in America, and “ pole plants” are largely
used (if not preferred) in the Bahamas. From 1,600 to 4,000 are formed
on each pole, and they do not fall to the ground until they are six 1nches
or more 1 length. They root at once, and if left alone form a grass-hke
vegetation around the perishing parent-plant. Seceds are not so often
resorted to, owing to the great delay. Morns seems to doubt the
advisability of propagation from bulbils, and Mann and Hunter only
recommend that course until such time as a continuous supply of suckers
has been established on the estate. [Cf Sly, Agave Fibre wn Assam,
m Agrr Journ. Ind , 1906, i, pt. ni., 247-9.]

Nursery and Plantation—The young plants, whichever way obtained,
are first raised m a nursery until they attain a height of about 15 to 20
inches —Mann and Hunter say 8 to 12 inches. Shade-trees in the nursery
are mnjurious. According to the most generally approved plan in America
the young plants are transplanted into the estate, in rows 12 feet apart,
the individual plants being from 6 to 8 fect apart in the rows. This will
give about 650 plants to the acre, but in some ecstates they are planted
much closer, viz. 9 to 10 x4 to 6 fect, thus giving about 1,000 plants or'
more to the acre. The danger of close planting lies 1n the fact that during
wind storms, the leaves maystab each other and thus mjure the subseqhent
growth of the leaf and discolour the fibre. Fermentation, set up within
the growing leaf or 1n the leaves after separation from the plant, will ruin
the fibre by staining 1t a red colour. A writer in Caputal (March 1901)
would seem to think that the Dauracherra Estate in South Sylhet has
“ made no provision for a permanent crop. The plants have beet! planted
8 feet between mn the row and 10 feet between therows. These distances
have always been recommended hitherto. When the plants got to be
about four years old a young sucker ought to have been planted in betgeen,
so that when a plant poles and dies, which they almost invanably de within
ten years of planting, the plant placed between would be ready to 4ake the
other’s place and keep the constant supply of fibre going. But after
seeing the Dauracherra plantation the writer is convinced that 8 feet
by 10 feet is far too wide apart and would say 4 feet by 6 feet an ample
distance.” Mann and Hunter think that 5 feet between the plants and
9 to 10 feet between the rows are suitable distances for general use. Thus
1t may be said that overcrowding is condemned 1n most parts of the world
where sisal planting prevails. The best time for planting is from February
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to Juhe, and 1t 15 cssential that the plants be pitted (not dibbled in) and ,
that they should not be buried in the ground above the base of the leaves.
They lay great stress on the latter condition ; eagth within the leaves, they
say, causes them to rot. During the first two ycars the plantation re-
quires to be hoed to such extent as found necessaiy to keep weeds in check. Hoeing.
Diseases and Pests —Protection from cows, deer, etc., 18 necessary, Diseases.
since 1f the céntral bud be injured the plant dies. By the third and fourth
‘vears the plants are able to defend themselves. 1 am informed by Mr.
G. Massee that at least one fungus is known to kill the leaves, namely,
Coniothyrium concentricum, Sacc., and that this may often appear as
discolouged patches without fructification. It would seem probable that
“the discolouged spots on some of the older leaves of even very young
plants ”’ alluded to by Mann and Hunter are due to the fungus namgd.
[Bufler, §¢sal Hemp Disease, wn Agrs. Journ. Ind., 1906, 1., pt. ii., 261.]
Croppigg Season.—Much depends on the size, age and vigour of the g;ggggnz
young plants when transplanted, but they attain as a rule the condition
of bemny able to afford u first crop of leaves in the third year, and come into
full bearing in the fourth or,1t may be, only in the fifth year. Leavesasa
rule are ripc when they extend at right angles to the stem. Mann and lndication ot *
Hunter say that half a right angle to the stem will suffice but none before ponese.
that should be cut. The plants continue to give an annual supply of Yielding Perod
leaves till about the twelfth year, when they show signs of forming the ’
inflorescence or ““ pole.” Having given their crop of seed or * pole bulbils ™’
the parent plants die and should then be uprooted If the outer large
leaves be not systematically removed year by year the plants will
attain maturity at a much earlier date, say about the sixth year. Ex-
perience so far would seem to support belief that the plant will pole
slightly earlier in Sylhet than m Yucatan. Mr. Woodrow reports
that the sisal planted in Poona in 1892 began in 1898 to show
signs of producing flowering-stems. On the other hand, 1t 1s recorded
that under certaln circumstances the plants may continue to yeld
for 15, 20 or even 25 years before the “pole” forms. In the Kew
Bulletin (1898, add. scr., ii., 178) will be found a most interesting
correspondence on the methods that might be adopted to retard polling.
,Sir D! Morris recommends the systematic removal of all suckers not Removal of
required. It transpired (in the correspondence referfed to) that the
* Bahamas hemp plant flowers earlier than the Yucatan hemp, a distinctly
unfavourable circumstance 1f 1t be the case. As soon as the ““ pole ”” appears
it has to be cut out, the remaiing leaves harvested and the old plant re-
mbved. But i$ 1s customary long before this takes place to plant a
seedling or sucker close by or within the interspace, so as to have
a fresh plant nearing the bearing stage before the period of removal Filng up
of the exhausted one has been reached. In Sylhet it has been '°-*®
found that the best time for cutting leaves is from October to June.
». This is mainly on account of the necessity for drying the fibre.
The leaves are moreover less heavy at that season, an obwvious
advantage seeing that they have to be carried to the factory. This
arrrangement fits in admirably with the associated tea industry, which
calls for most labour from June to October. In laying out an estate Mann N
and Hunter say that owing to the enormous weight of the leaves the factory
» should be central and have good roads in every direction. On a small
estate pack bullocks, and on a large one aflight railway may be used. R
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In South India and Mysore.—It scems that an effort is being
ade to orgamse an Agave or Sisal fibre industry of South India.
We read of the South Indian Fibre Company having taken this matter
up ‘energetically. Particufars of actual plantations, however, are not
available, though Mr. Tytler secins to have made a start in Anantapur
district  [Cf. Madras Mad, Dec. 1901 ; Ind. Planters’ Gaz., Feb. 1902 ]
Travancore 13 also mentioned as a locality where the plant 15being culti-
vated. Reference has been made to the large importation of sisal plants
by the Mysore Government. Mr. J. Cameron and others (recent Proc.
Aqgri.-Hort. Soc. Mad.) describe the progress accomplished. Mr. Cameron
seems morcover confident that in Mysore theie are many tracts of com-
paratively useless jungle that possess the requisite soil for Sisal cultivation.
He also tells us of having sold sufficient young plants to cover the cost
of importation of the oniginal stock. The experience gamed .he sum-
mgrises thus:— ‘

1. Land of a gravelly soil and stony naturc is most suitablc.

2. When 1t 13 planted, cultivation practically ceases for a period of
four years or until the matured leaves are ready for cutting.

3. On suitable land, failure of crop has never been heard of.

4. The profit of a cropped acre 1s estimated at £4 to £5 per annum—
that is, 60 to 70 1upces.

On this subject Mann and Hunter observe that the Sisal does not
require & rich soil. It must have a soil well dramed, moderately light
and not too rich since that leads to luxuriance but loss of fibre, nor too
poor since the fibre will then become short. The presence of lime in the
soil 18 advantageous. In a word, much of that culturable land in tea
districts which 18 not suited for tea will do well enough for Sisal. But
1t would appear thesc authors may have been led into the expression of a
too emphatic opmion as to Sisal being not only the best but the only
species smited to the tea districts (Mann and Hunter, l.c. 4, 9). It seems
lughly probable that the hability to frost, to which not a few tea districts
are subject, might preclude the cultivation ot Sisal and pont to 4. Cun-
tela, for example, as preferable.  Of course where 1t 15 found possible to
grow _i. sisalana that would be the best species, but there scems no
doubt that for the whole of the tea districts, and still more so fox the
whole of India, ome and the same species is not umversally smted. [Cf.
Ann. Repi., Bot. Gard. Sibpur, 1903-4.] ‘

In Tirhut and Bombay.—Although a good deal has been wntten'
in a general way regarding the Tirhut and Bihar ventures, little
defimte knowledge 13 available such as to justify the ,formmation of
opmnions regarding either the methods pursued or the success obtained.
It is known that large shipments of plants have been secured, and 1t 13
understood that they have taken kindly to the chmate and soil of
Bihar. Frequent mention has also been made of Mr. Wood®ow’s
experiments and results and of his endeavours to establish planta-
tions at Nasik and Nandgaon. In the prospectus of the Bombay Sisal
Hemp Co., Litd. (issued in April 1899), Mr. Woodrow says, “I intro-
duced a few sisal hemp plants seven years ago, they have grown
remarkably well and have given 10,000 young plants.” Further on he
adds, * One milhon aloc fibre plants arc at hand, enough for 500 acres,
and about 10 milhons are procurable this year.” In the same way 1t
is known that Dr. E. Suter is growing Sisal at Powai, near Bombay.
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But a% already shown, the plant cultivated on that estate is chiefly
A, Cantala. °
While these brief references denote what mjght be called the more
important centres of the new Indian Sisal hemp enterprise, particflars of
small experimental plots are to hand from every province of India and
Burpa. The reader should consult Prain’s Report for additional par-
ticulars (Agri® Ledg., 1900, No. 6)
® VYield of Fibre.—Of Yucatan 1t is smd that from 1,000 to 1,500 1b per acre of
cleaned fibre are obtained and that 50 to 70 1b are derived from 1,000 loaves
of plant This would come to an average of about 30 leaves yielded by
cach plant, 1n order to give the amount ot clean fibre stuted , but most reports
place theeproduco at a much lower figure, namely from 10 to 20 leaves a year
for each plant oWe read that in Lucknow, grown on a poor soil, the plants are
said to have had 30 leaves, 50 in Saharanpur, Cachar, Tirhut; 60-70 in Pert
Blair¢ 72 in Assam, and 80 in Poona Doubhtless these numbers have refer-
once to ghe®*otal leaves on each plant, not to the number of mature leaves annug
ally availelde for fibre extraction
Harvest and \Flbre Extraction.—The leaves are cut off from the stem from
holow upwards by means of a heavy-bladed long knifo, and the spine on the apex
is also severed by a blow of the sumo before the leaves are thrown on the ground.
In America and tho West Indies the operators are paid as a rule by contract,
but a day’s labour would be regarded as from 2,000 to 2,500 leaves. According
to Indian experience tho leaves are approximatoly 4 feet 6 inches long and
5 inches wide with a weight of 2 1b  Some are recorded as only 2 foet long by
3 wmches and weight § ounces , others 6 feet 6 inches long by 5 mnches wide and
23 1b 1n weight. The Sylhet experience would be about the moan of the figures
wiven. ““ True Sisal hemp, grown on suitable and not too rich land, should yield
for 1nstance, 3 per cent of fibre (and often much more) on the weight of leaf :
careful tests of the large blue Aloe 1n India have given 24 per cent only of fibre.
Furciwa gigantea (Maurnitius hemp) gives a still less yiell on tho weight of
leaf, the amount being 1n Sylhot from 11 to 2 per cont , but in this case the differ-
ence is more than counterbalanced by the larger weight of louf obtamned per
acre ”
Machinery,—Tho most generally used fibre-cleaning machine in Yucatan
18 callod tho *‘ Raspador,” although others are employed, such as the ‘‘ Sols,”
 Proito,” “ Torruella ™ [¢f photograph in Mann and Hunter, Ic 24, pl vu.]
and *“ Villamore.” The “ Raspador ” [¢f Mann and Hunter, le¢. 21, fig. 2] con-
sists of a drum with brass kntvos fastenod across the face It 18 so geared as to
rewolve ahout 110 times a minute  The loaf 18 held by a clamp and crushod ay
1t moves forward, while the pulp 18 scraped off by tho knives as they dash across
1t.  When little more than one-half the leaf has been reduced to pulp 1t 18 with-
JArawn’and roverses so that the other half may be similarly cleaned. The fibro
18 then B%rled 1n the sun and baled for oxport. Though crude i% construction the
e ‘“‘Raspador > has the advantages of choapness and simpheity. It 1s typical
of most of the modern machines that have been brought out, cach with special
claims to superionity over the othors With Furerwa gigantea the ‘ Gratte”
maghine 18 1n a position of supreme favour. But in addition to tho machines
alvady meftiones, the following may be saxd to have been specially designed
to deal with the aloe fibres :—the * Death,” the  Barraclough,” the * Van
Buren,” the “ T Abee Smth,” and the ‘‘ Weicher ”” machines Then there 1s
the “ Silburn” machine of which 8o much has been said in the Indian Press
recently, and lastly the * Suter ” machine, which makes 500 revolutions a minute.
Properties and Uses of Sisal and Aloe Fibres.—J have not thought
.1t necessary or desirable to devote space to the discussion of these
subjects.  Briefly the fibres are used for ropes and cordage; for
carpets, mats and matting; for brush-making; and the waste for paper-
making. To a hmited extent the shorter and finer fibres are carded,
spun and woven. [Cf. Royle, Fibrous Pl., 1855, 41-50; Agri. Ledg.,
1896, No. 34 ; Dodge, Useful Fibre Pl. of the World, 1897 ; Stuhimann,
e in Der Pflanzer, 1907, Nos. 15, 16, 229-43 ; Hanausek, Micro. Tech. Prod.
(Winton and Barber, transl.), 1907, 96-8.]
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THE SISAI. HEMP PLANT

. TRADE IN HEMP.—Mann and Hunter give interesting particulars
regarding the prospects of a Sisal Fibre Industry: the capital required,
the world’s markets for, the fibre, prices ruling, etc., etc.; their
work should be consulted for such particulars. One of the earhest
records of this fibre refers to the imports into England from Yucatan from
1750 to 1780. Although high expectations were then raised, the fibre
did not assume a position of importance until fully a century later, when _
the first plantation of some 50 acres was laid out. The exports from
Yucatan were 243,968 bales in 1889 and 418,972 bales in 1898. It is said
that in the latter year there were 1,200 plantations in Yucatan alone.
It seems probable that in the Bahamas there are over 20,000 acres under
the crop. According to Sir W. Robinson (lecture in Marchk 1900 before
the ‘Royal Colomal Institute of London), so long as the fibre fetches qven
£20 to £25 a ton the prospects would be distinctly favourable for the
investor in the West Indies. Were 1t not necessary to provide {or heavy
charges in supervision, for rent of land (as a rule too valuable for the
crop), for freight charges in many instances over long distances to the
seaboard, the cheap labour of India might be a factor of no small im-
portance. But 1t cannot be dented that there are large tracts of India
highly suited for this plant which are at present practically waste. As
an auxiliary crop with tea and when grown on land near the seaboard,
1t is very probable that success would be attamed. But the industrial
developments possible for this fibre seem to be comparatively limited.
Moreover, indications are not wanting that the increasing production 1s
at a higher rate than the expansion of the demand. But that a limited
Indian cultivation might be successful seems fully demonstrated by the
results already attained. It may be of interest to add that the first
public sales of Sylhet Sisal fibre show that it fetched £36 10s. per ton in
London or approximately the same price as realised for the Bombay Aloe
fibre, so that the difference in species grown does not appear materially
to have affected the value of the fibre produced. [Cf. Ind. Plant. and
Gard., Feb. 21, 1901.]

To what extent production is meeting the existing Indian demand
cannot at present be discovered, but there would seem to be no doubt, that
steadily the Indian supply will improve, and the most recent information |
goes to show that®most encouraging results have been attained in Assam
(Sylhet). Tt i3 known that there 18 a regular import frade in * white,
fibre” to be used by the rope-makers m place of or ;n mixture with the
more expensive Manila Hemp. Certain qualities of sisal or ofher aloe *
fibres are also used by the brush-makers. For brushes the largef, thicker,
more elastic and more highly polished fibres are required, since these ap-
proximate most nearly to pig’s-bristle. In the Calcutta market a specially
selected fibre for the brush-making trade is reported to be sold undgr the
name of reju and to be imported from England. But here it may be
added that the Iztle or Tampico fibre ( Agave heteracantha) is aMexican
fibre which might be said to be specially produced for the brush-maker.
How far this may be the reju fibre of India cannot at present be ascertained.
Nor can definite returns of the Indian trade in sisal fibre be given, since
both the import and export traflic is recorded under the collective heading
of “Hemp.” Out of the total imports of “Raw Hemp” from foreign
countries received by India in 1906-7 (viz. 22,513 cwt., valued at
Rs.6,94,623), Chuna supplied 14,815 cwt., the Philippines 4,891 cwt., the
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United States 1,635 cwt., New Zealand 758 cwt., and the United King-*
dom 209 cwt. 'The nature of the fibres classified as “Hemp” 1n these
returns can be judged of only by the counttes from whence®derived.

Thus the Philippine Hemp may in all probahility have been Manila Hemp.

the supply from that country was renewed in 1899-1900. Perhaps the
most striking feature of these 1imports of hemp 1s the dechne in the supply

o from the Straits, which 1n 1896-7 fell from 6,624 cwt., valued at Rs. 1,01,831,

to 370 cwt., valued at Rs. 10,796, 1n 1905-6, and in 1906-7 nal.

The Exrorrs from India are mainly, if not entirely, of *Sunn Hemp ”
and other allied fibres, and thus quite distinct {rom the ‘ Sisal Hemp ”

here déhlt with, so that the returus of exports need not be further con-

sidered. Bu® 1t is believed that about 25 per cent. of the exports of Raw

Hewmp from Bombay are at the present time Aloe (Agave) fibre. In 19067

Bombay*exported 255,375 cwt of Hemp, valued at Rs. 28,74,499. And a

striking feature of theexports of rawhemp is the fact that the Bengal section

appears to have given an indication of expansion, a consequence, doubtless,

of the Sylhet producticn of Sisal.  Tn 1899-1900 Calcutta exported 63,433

cwt, valued at Rs, 4,66,503, in 1900-1 an expansion to double the

quantity and three times the value was recorded, viz. 128,634 cwt., valued

at Rs. 12,20,351, and n 1906--7 to 261,867 cwt., valued at Rs, 29,76,641.

ALBIZZIA, Durazz.; Fl. Br. Ind., 1., 298-302 ; Gamble, Man.
Ind. Tymbs., 302-9 , Cooke, Fi. Pres. Bomb., 1., 4562-5 ; Duthie, Fl. Upper
Gang. Plain, i., 319-22; Brandis, Ind. Trees, 269-73 ; Prain, Journ. 4s.
Soc., Beng., lxvi,, pt. 11, 511-5 ; LEGUMINOS &.

There are mn India 14 species of this genus, all trees except one. Lt.-Col
D. Prain i his revision of the genus has added four species not lutherto
separately recognised and has removed much of the ambigmty that previously
prevailled. He has shown that Indian authors have been in error mn thinking
that A. Julibrissin 18 met with in India: he has restored 4. mollis, Bowv,
to specific 1mportance, and soparated from A. Lebbekr (undor the name
A4 Gambdled) an 1mmportant East Himalayan form. Geonerically the spectes of
4bizzia bear the vernacular namos of 88, sirisha, sirin, turanji, charugu, baghe,
vaghe, kokko, etc. 4. Lebbek seems to be the true s, a tree, according
to Sir Monier Wilhams, that 18 sacred to the Buddhists The other species aro
distifuished as the sweetly scontod seris, the white siris, ete.

They all afford Goum, more or less coprously, from woun@s on the stem, and
thougl® httle 1s known for certain of the specific differences of these gums, that of
- stipulata 18 reputod to be specially valued as a size in the manufacture of
Nepal paper. The barks of most species are astringent and used as Dyxs,

. TaNs and MepIcINES. That of 4. Lebbek 18 employed 1n Madras to tan fishing
nets, andethat of 4. muyriophylia (kanta-siris) 18 utihsed as a substitute for
A. leucophlea 1 distillation, and those of A. stipurata and A. procera are said
to be fish poisons. The leaves of most species are regarded as useful FoppERS
and in some instances the trees arespecially grown on that account, but according
to Mr, Hartless the stipules and young leaves of .1. stipulate are powsonous to
cattl®#® The most curious discovery regarding the leaves of this genus may be
saxd however to be the determination made by me of the so-called JYreE Tea,
which comsists of ordinary tea nuxed with specially prepared leaves of 4. amara
(the lalar or unget). [Cf. Journ. Agre.-Hort. Soc. Ind., 1898, x1., 838-42; 1899,
982-3; Kew Bull, 1899, 82.] Mr. Chandra Bhushan Bhadurm, Officiating
Chemist to the Industrial Section, Indian Museum, analysed 4. amara leaves
(hand-picked from a sample of jyre¢ tea) and found that they possessed no special
properties worthy of notice. [Cf. Ann. Rept. Ind. Mus., 1899-1900, 62 ; Pharm.
Journ. Gt. Brut., Dec. 16, 1905, 833.]

The TIMBER of these trees varies greatly, being very soft in 4. stipulata, hard
in A. odoratissimna, lneida and amara, sapwood large and white, the heartq
wood lght to dark-brown, streaked, shiming; pores usually scanty and often
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THE CHINESE WOOD OIL

subdivided, showmg up prommently as dark streaks on vertical section ; lastly
the medullary rays ate fine, short-distant and shallow Recently 4. Lebbek
Mus foynd 1ts way to Eurtpo under the namo of “ East Indian Walnut,” bemng
exported mainly fiom the Andaman Islands. [Cf. Handbook Imp. Inst] It
grows rapidly, seasons, works and polishes well, and 1s farrly durable It is said
to be taxed in Burma at a higher rate than teak-wood, a circumstance that
idicates the local value put on this tunber It 18 used for agricultural and
industrial mstruments and applances, for furmture and picture frames, and
cartwrights’ work, et The tinber of 4. amara 13 very much hke that of the
Stris only that 1t 18 purphsh-brown with concentric ight and dark bands {Cf. For.
Adman Rept Mad , 1897-8, app i, 31 ] The timber of 4. edoratissimea turns
almost black with age, 13 lmigely emnployed for cart-wheels, etc Lisboa says
that the wood of .1. precera has daiker patches, but that 1t takes aafine polish
and 1s recomnended for tutmtute  [(f Useful PL Bomb , 1884, 70, etc ]

€ As Avenvi snd Syibe-TREES most of the species are much admired
1 lophantha 13 o rapid-growmg tree, intioduced trom Austraha and completely
aaturalised 1n the Nilgien hulls. 1. miotwecana 1s another mtroduced species, and
one of the most stately and beautiful mombets of the genus  It. was at ono
time much cultivated by tho coffes-planters of South India, but has got into
distavour for that putposo because ot the ummenso size 1t ultimately attains
A. procera has been spectally commonded for cultivation on salne sotls  [Cf.
Ind For, 1887, xuu, 339, 1888, xiv, 142, Ann. Rept. Dept. Land Rec.
and Agi:, Beng, 1891-2, 23 ] It 1s the species that first appears on the sandy
beds of rivers. But by far the groatest mterest 1n the species of 4lbizzia centres
in A stipwtata, wlhich 18 now very cxtensively grown as a shade-tree for tea,
both i Assam and Darjeching 1t 18 known as the sau 1n the former province
and tho kale-siris 1n the latter Its chief value turns on the mtrating warts
formed on 1ts roots [Cf Watt and Mann, The Pests and Blights of the Tea
Plant, 140 ; Der Thiopenpflunzer, 1901, v, 244 |

ALEURITES FORDII, Ilemsl., Kew Bull, 1906, 117, 120;
Hooker, I¢ PI.,tt.2801,2802 (confused with .1. cordata by most authors),
KEUPHORBIACEZ or SpUrGEWORTS. A small tree, native of China but
successfully acclimatised 1 the Southein Shan States (between 1,500 and
3,000 feet 1 altitude) and to some extent also 1n Burma, Assam, Sikkim
and Nepal. Frequently met with near Buddhist monasteries, though m
some localities 1t appears to have escaped into the neighbounng jungles.
A, cordata, R. Br. ex Steud., has a winnkled fimt and 1s found in Formdsa,
Hainan and Tonkmn and 1s cultivated i Japan.

1. For@ii yiclds an O1u known i commerco as Chinese Varmsh or Tung ()1
and 1 some books 13 spoken of as Chinese Wood Q1l, the latter name referging to its
spocial adaptabihty for varnishing wood (sco p 502) In fact the Chinese prefer to o
coat boats and other woodwork with this o1l rather than to pant them It driesin
about four hours It is chiefly prepared in the provinces of Ichang and Szechuen
and 13 employed m lacquering, varmshing and waterproofing, ete. = The drynrg
property of the cold-expression o1l excoeds that of any other known*oil ; 1n fact
1t would appear to bo an exceedingly valuable substance, the properties of which
havo boen but indifferently approciated in Europe. Of Japan 1t is said that
the tree flowers at the end of May or boginmng of June. The frutt ripens in
autumn  Three to five seeds are contained 1n each fruit; they afford an oil to
tho extent of 37} por cent. which 18 pressed out, in ordinary practice coid, to tho
oxtent of two-thirds of the possible yield. This oil, known i Japan by tho,
name of Dokuyenoabura, serves for filing the pores of wood beforeit is coated
with lac, or 1t 18 used when desired to protect wood against moisture. In Japan
1t 15 also employed for lubriecating machinery.

A recent inquiry 1n India 1ato Lhe species that follows, led to iformation being
procured from the Southern Shan States regarding the present plant. It would
appear that in Kengtung tho tree 1s fairly plentiful and the oil regularly pre-
pared, although the demand 1s but hmited. It has been estimated that the
nuts of each tree might yield at least 50 ounces of oil. The kernels are firstc
pounded, then sm'aumed m a basket placed over the mouth of a pot in which
water 1s boled  The basket 18 next placed within a piece of bullock’s skin and
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the whole depositod in the o1l press and compressed. The o1l escapes into a
vessel placed below for 1ts reception It 1s much more highly appreciated than
the o1l of the next spocies It1s known in Kengéung as makyauhkay and hear
Fort Steedman as kanyin. In the Kew Bulletin will be found particulars of
the recent imports into Europe and America of this so-called wood-oil.

It 18 specially valued for use, along with vermlion, 1n the preparation of the
muich admirgd paint (with its richly glossy surface) so frequently seen at the
monasteries (wats) and pagodas of Burma It 18 also emnployed as & VARNISH

" for lacquer-work (especially the finer trays, betel-nut boxes, etc) It s said that
m the Southern Shan States the tree grows quickly and 13 readily propagated by
seed. A tree § years old attains a heizht of about 16 teet, and when about 8
to 10 years old 1t comes nto full bearing The fruits ripen 1n October, or about
three rfonths later than those of the noxt species. It s believed that were a ro-
munerative demand to arnse, 1n a very fow years the supply from theso States
might be practically himtless, and Prof Wuiburg s of opmon that tHb ol
sheuld supersede linseod ol on the European matket  [Of Howe, Three years mn
Westarn Ehina, 1890, 18: Journ Chen Ina , 1890, x\ , 284 ; Journ Soc. Arts, 1897,
46, 1184 #Britwh and Colon i ugs, May 20, 1898, 654 , Semlor, Trop Agrik , 1900,
u, 533-6; Jwmnelle, Les ('ult Colon. (Indust), 1901, 1183-21; Chenust and

Druggist, May. 1902.]

A. triloba, Forst., Hemsley, l.c. 121; A. moluccana, Willd ;
Fl. Br. Ind., v., 384; Gamble, Man Ind. Tumbs., 613. The Indian or
Belgaum Walnut, the Candle-nut ; the jangli-akrot, javphal, ete. It occurs
practically throughout India and Burma, but nowhere plentifully except
perhaps 1 the Malay Penmnsula. It has been stated to be wild in the
Wynaad, because of 1ts greater abundance 1n that country, but 1t 1s certainly
not indigenous to India, and, 1n fact, usually exists asa garden or roadside
curiosity, especially near towns or villages. On the ewstern side of India
the fruits ripen from June to August (Roxb., Kurz., etc.), and on the western
side not until the cold season (Talbot).

The nuts ate comraonly smd to contain 50 per cent. or more of a sweet edible
O1r. [Cf Dymock. Mat Med Western Ind, 713 ] Itis much appreciated for 1lln-
minating purposes and 1s smid to be largely exported from Polynesia and used
n the candlo trade of Europe  The kernels are sometimes strung on thin bamboos
and burned as natural candles, a circumstance that has given origin to the namne
of the Candle-nut treo. Capt Champion(Agr. -Hort Soc. Ind , Corresp. and Select ,
1843, u, 383 et seq.) described the preparation of the o1l from these nuts as
then practised in Ceylon, and tells us that 1t was being exported from that country
undep the name kekune During tho succveding half contury, the Journals of the
above Society, as also the pages of the Incian press generally, havo spusmodieally
urged ethe 1mportance of this troo on the attention of the Indian people, but
with very hittle practical results

The inquiry during tho past decade has rovealed the fact that the tree exists

here and there all over the country, but nowhere 1n such abundancn as to admt of
“ faty expegfations of an immodiate TRADE in the a1l In fact, with the exception
of the Shan Sthtos, the o1l does not appear to be exprossed from the kernels
anywhere in India In some parts of Burma it is employed as a VARNISH with
lacquer-ware, but 1t is usually stated that for that purpose 1t possesses no special
advantage over Sesame or Sarson oils

Témre are two directions of study that should engage attention in the future :
(a) The method of preparation of the oil or oils of these trees, best calculated to
bring out their special features uf value. (b) The yield and profit, in connection
with the regions that give indications of greatest success.

ALKALIS, ALKALINE EARTHS, ALKALOIDS, etc.—
It would be beyond the scope of this work to deal with the substances
indicated by the heading given to this article with dny pretence to com-
pleteness, but they could not be omitted since 1t might almost be said that
the industrial progress of a country can be ascertained by the extent to
which it produces the Alhalis required by it own industries, ‘
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*ALKALSS
AMMONIA ALKALIES AND ALKALINE EARTHS

Classificatior. Inits restricted sense the term 174 «tZi might besaid to denote AMMONIA,
Potash, Sopa, Litara—the alkalis proper. But mn a wider signification
it embiaces the ALKALINE EARrTHS, viz. the hydrates of the metals BArium,
Carcium and StronTIUM. These all possess to a certain extent the pro-
perties usually attributed to the alkalis. In hke manner the ALKALINE
AsnuEs are very largely crude alkahs obtained by burning gertain plants.
Lastly the ALkaLoiDs such as AcONITINE, MorrHINE, QUININE, etc,
have been described as the OrRGANIC ALKALTS, but of course have nothing
alkaline about them.

Distinclive The distinctive features of the alkalis compounds may be said to be
Peatures. their solubility in water, thewr neutralisation of acids, their cofrosion of
animal and vegetable substances, and lastly thewr propefsy of changing
or inverting vegetable colours, such as litmus. R
Tndiun 0rude ¢ In all farrness it may be said of India that 1t does not poseass any
Methods industry (pursued on modern scientific methods) for the production or

refinement of the alkalis, alkaline earths and their salts. Such manu-
factures as do exist (if common salt be for the moment left out of con-
sideration) are a century behind the times, and consist mainly in the
production of saltpetre, pearl-ash, banlla and the hke.

Materials here It is intended 1n this place to deal more particularly with the collective
aspects of the alkalis and alkahne earths and to discuss, in such detail as
may be necessary, the minor products, but with those of commercial value,
simply to indicate the positions where sepatate articles on these will be found.

D.E.P, ALKALIS.—!. Ammonia and its Salts.—This alkali is in
1, 3180-20. Kurope and America very largely prepared from “gas hiquor™ (see Coal,
Ammonia. p- 344) or “ bone hquor ” or from “ volcame salts.” It is not manufac-

Not .
Monufactared  bUred to any appreciable extent in India, for the simple reason that none

1 India, of the crude maternals named are to be had in sufficient abundance.

The chief preparations and salts are (a) L1QUor AMMONIA used as medicine, as
& chemical and as a solvent for resins and for certain active vegetable principles,
thus forming varmshes and ammoniated tinctures. Ot the latter class may be

Easence of mentioned the * Essence of Ganger,” employed in the manufacture of gingerade
Ginger and ginger beer ; of the former the Hatters’ Varmsh, which consists of sheflac
Hatters’ Varnish.  disgolved 1n ammoma and salcohol,

The salts are (b) the CHLORIDE (nurasdra or nuusaddr), of 1mportange as a
material from wlich to manufacture other salts of ammonia, also essential in
galvamsing, mm galvanic batteries and as an alkaline flux. (c) The S¥LPHATE,
which 1s largely employed as a manure (see Coal and Coke, p. 346). [Cf. Molhson,
Textbook Ind Agri. i, 117.] (d) The CarBownATE, SULPHIDE, OxaArafe,
NiTrATE, PHOSPHATE and BROMIDE, all of which take important places in the arts
and industries of every country and may be saxd to be entirely imported by Inglxﬂ‘

. o

D.E.P, 2. Potassium or Potash and Carbonate of Potash.—J. H.
1, 167; Brough, Cantor Lectures in Journ. Soc. Arts., 1903, lii., 144, This is the
it, 162-4;  chief source of Caustic PoTasH, and the two compounds may, therefore,
Vl"Pt‘i-_»332- be dealt with collectively in this place. The carbonate 1n ifi¢_crude
Potassium. for;y 13 often called Porasues or PEARL-asaks and mn Bengali sarpika, ,

a‘:‘;’;‘;?‘sh' m Hindustani jon-khar or ivak-chdr, and in Sanskrit Yavak-shdra. Of

Names, the other provincial names the following may be quoted :—jhar-ka-namak,
jhadicha-mitha, mara-vuppu, manu-vuppy, bidide-vuppu, kdram, ete,
Sources. Sources.-—Formerly the European supply of the crude material from which

this substance 18 manufactured waa very largely the PEARL-ASH or WOOD-ASH
obtaned from America, Canada and Russia, etc. While the production of pearl-
ash has steadily declined with the advance of traffic n more scientific and less ¢
wasteful materials, the imports into Europe of pearl-ash have not been entirely
discontinued. Caustic potash 18 usually manufactured from the carbonate, and
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INDIAN PEARL-ASH POTASH

this 48 procured :—(a) From the ashes of plants. (b) From the soil (due to» Manutacture.
the disintegration of felspar and other sihcates sthd the ultimate combination °
of their potash with ca.rgomc acid), also numerous methods patented for the .
accomplishment of this same result artificially (c) From the potassfum
sulphate, produced by the decomposition of the chloride through the agency of
sulphuric acid followed by fusion of the resulting sulphates with limestone and
charcoal, in other words a process almost identical with the Le Blanc method of
tréating soda, (d) From suint or the wool of sheep impregnated with the sweat
that exudes from the bodies of the amimals, (e) Beet-root vinasse.
®  Roxburgh’s statements regarding the production of pearl-ash are amusing Roxburgh’s
and interesting (FI Ind, n, 62). I shall quote luis ownwords, *Our extensive, Views
and I may also say impenetrable forests, which cover such large tracts of the best
lands in India might by degrees be cleared and turned mnto potash, for the same
reasons @nd by the same means” as the saltworts of the coast might yield barilla.
* Certainly, lajpour is as cheap here as in Russia” **In this hot climate we have
many advantages, viz, immnense tracts of wood of the most sohd texture which
require little labour to prepare it for the fire, on acrount of the great drought and
heat which prevail at the season this manufacture could be best carried on. The
same hea® and drought is tully sufficient to evaporate the ley without the least
asswtance of fire ”  * Qur extensive and 1mpenetrable forests >’ sounds remarkable Impenetrable
when 1t 18 borne in mind that one of the roasons asmgned at the present day for Forests.
the recent expansion of the area of carbonate of soda 1mpregnated sterile soils
is the absence of fuzest We know as a matter of trade history that India never
actually burned her forests in the production of pearl-ash. Moreover, Roxburgh’s
‘“ impenetrable forests " had very possibly no refcrence to Northern India.
Stll his remarks are significant since he was one of the best informed and most
careful observers and at the same time one of the most accurate writers who ever
hved 1in India. His words cannot, therefore, be placed on one side as unworthy
of consideration. They doubtless denote that 100 years ago forest was very
much more plentiful than at the present day and was possibly ruthlessly destroyed
to make room for temporary cultivation.

Of plants 1t may 1n general terms be said that herbaceous annuals contain Yield ia Various
more pearl-ash than woody arborescent plants, but even of the same plant the Flants.
succulent young growths are more highly charged than mature tissues. Of different
spectes 1,000 parts of pine contain on an average only 045 parts of potash, oaks
0+76, vine shoots b5 50, ordinary straw & 8, ferns from 4 25 to 6 26, Indian corn-
stalks 175, nettles 25 03, wheat straws before earing 47'0, wormwood 73 0, and
beet about the same amount. These facts naturally suggest the plants best
suited for the preparation of pearl-ash, and the immense development within Carbonate
recent years of the beet-sugar industry at once awakened t.n 1interest 1 carbonate ‘}){ Potush —a

of potash as a by-product that might supplement the returns of beet cultivation. plbiae
This has been actually turned to account.
Infan Pearl-ash.—The following may be given as the principal plants em- Plants used in

ployed in India for the preparation of pearl-ash:— - Tndis.

ehchyranthes aspera. Holarrhena antidysenterica.
Adhatoda Vasica. Hordeum vulgare.
Alstonia scholaris, Indigofera tinctoria.
Amarantus spinosus. Luffa sgyptiaca.

Bamboo spp. Musa sapientum,

BorAssus flabellifer. Nerium odorum.
Butea frondosa Penmisetum typhoideum.
Cwmsalpinia Bonducella. Plumbago zeylanica.
Calotropis gigantea. Pongamia glabra.
Cassia Fistula. Shorea robusta.

ofedrus Deodara Stereospermum suaveolens,
Erythrina indica. S8ymplocos racemosa.
Euphorbia neriifolia. Terminalia belerica
Euphorbia Tirucalli, Vallaris Heynel.
Gmelina arborea. Vitex Negundo,

The crude ashes obtained from the above and such-like plants are the chief Crude Indian
sources of the potash salts employed by the people of India in their arts, science Alkalis.
and medicine.
Uses.—In Europe carbonate of potash is largely m demand for the manufacture
of certain soaps, after having been converted into the caustic. Itisalso essential Scap and Glass
® 1n the formation of potash-glass and enters into many tinctorial and textile purkey.red
processes, such as the dyeing of Turkey red and of Arnotto (Bixa Oreliana)  Dyoing.
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brine of certeain lakes, such as the Lonar in Berér.

In Garhwal hemp-fibre 18 boiled before being bleached (see Cannabis sativa,
Pibrs, p. 255) In India 1t fvould be almost impossible to over-estimate the
extent to which a crude carbonato of potash i1s employed. * A better selection
of plants Br improvements ¢ the methods pursued for the production of pearl-
ash aro subjects, therefore, of no small mmportance. It may accordingly be
remarked that 1t 18 surprising that while 1mmense tracts of mountanous land
are 1n India mjuriously covered with various species of wormwood (Artemisia),
excopt as & manure used locally the ashes of these plants are nof apparentiy
utihsed by the people From the high percentage of carbonate of potash which
they contan, the preparation of pearl-ash from wormwood mmght be con-
fidently rocommended to the poorer inhabitants of the temperate regions of
Indwa as a useful new industry N Is of rabing (

In_Bombay, especially in the runy tracts, the system prevails of rabing (as
it ?é'caﬁod) the seed-beds. This consists 1n burying brushwood, boughs € trees,
cowyglung, ete., under a thin layer of soil, then firing the mags. Ir. this way the
so1l becomos highly chargod with wood-ashes, the most important constituent of
which 18 doubtless potash It 1s found that the finer qualities of rice can alone
be' grown when the seed has heen previously germminated on rab-beds, nd: later
on transplanted to the fields It would be well, i1n connection with tke subject
of potash as a manure, for the reader to consult Leather’s admirable papers on
Indian Manures. [Cf Agre. L'edg , 1897, No. 8; also Indian Soils, 1898, No. 2;
Mollison, Textbook Ind. Agri, 1., 83-5, 119-21 ]

3. Potassium nitrate (see Saltpetre, pp. 972-5).

4. Sodium and its Compounds, Carbonate of Soda; Ball,
Man. Econ. Geol. Ind., 1881, 492-7 ; Holland, Rec. Geol. Surv. Ind., i.,
115. The term soda, strictly speaking, denotes the oxides of the metal,
but 1t 13 also used for the hydroxide and the carbonate. The last
mentioned 18 not only the mmost important commercially, but it is the
compound from which the majority of the other soda salts are made

or can be made, and therefore it may be dealt with in greatest detaal.

CARBONATE OF Soba is & valuable salt; it exists in nature and s, as arule, the
most abundant and, froth the point of view of the agriculturist, the most ob-
jectionable ingredient of the soluble sodium salts found 1n the soil. This subject
will be dealt with 1n a further paragraph under the heading of Réh deposits (see
below). 1t may be here observed that from such deposita carbonate of soda can be
1solated and purified commercially, or a crude mixed salt can be made that might
be utiiised 1n the manufacture of gpecial glkalis or in the glass, soap and other
trades. Sodium carbonate in an even purer state may be obtained from thc:

Manutacture from Kelp.—In Rurope some few years ago a large trade used
to exist in the separation of sodium carbonate from calcined sea-weeds—KELP,
or salt-worts—BarjrLA  Indeed to this day it may be said tEB¥"RaLsora Sopa
is still regularly produced both in France and Span because of the large amnount
and fine quahty of soda obtaned from its ashes. And 1t was the loss of their
regular supples of barilla, durning the wars with Spain, that compelled the French*
people to seek for new sources of the salt and finally led to Le Blanc taking out
a patont in 1792 for tho artificial manufacture of carbonate of soda fromp commen
sult. Le Blanc’s discoveries practically revolutionised the cherncal works and
industries of Europe (sce pp. 50-1). The calcination of sea-weeds 18 pursued as
4 rule for tho purpose of obtaining potash rather than soda, and at the present
day ““ kelp * 1s much more frequently spoken of as the source of IopINE than of
cither of the alkalis named. |For particulars regarding the manufactur¢ from
Sca Salt the reader might consult Agri. Ledg., 1902, No. § ]

One of the greatest economies 1n the carbonate of soda industry was effected
by the manufacture of SurBfrgric Acip from PYRITES, in place of from the ex-
pensive Sicihan SOLPEOR. i@ axtensive deposits of copper pyrites that exist
mm India, 1f utilised in the gomBified production of copper and sulphuric acd,
should open a lighly lycratisiglta of enterprise So also the manufacture of the
phosphatic deposits arid adjacent countries mnto superphosphates should
not be neglected, 4 b far as at present known the phosphatic deposits of
India seem to contain-®o much iron and alummna to. make really good super-
phosphates. As an exemplification of such results it may be remarked that the
production of sulphurie acid from iron pyrites was in Germany 358,149 tons in
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1882, #nd 754,151 tons 1n 1898, and of that large quantity only 25,000 tons were
exported, the balance being used upin the excedlingly important German
chemical industries which within the past three-quartors of a century have
oxpanded from bemg nominal to a valuation of £56,000,000 The imports 8f
sullphurlc acid taken by India have averaged from 1902 7 Rs 6,58,488 in
value
For the finer sorts of glass, and for many other mmor purposes, & REFINED
CAR&ONATE'is.requircd This 18 obtained by re-dissolving the_ ash 1n hot
water, settling, boiing down and re-furnacing —the result being a purer
Quabity of Fafbonate .%1)DA CrysTALS may be said to be a well-known special
preparation that contains 10 parts of water in combination with the carbonate.
For housghold purposes of cJeaning, bloaching, etc, sodu crystuls are still sold.
The other substances obtamed from sddiim carbonate that may be here men-
tioned ar® the bicarbonate of soda and canstic soda  Betoro proceeding to deal
with the last mamtioned, the Indian mantfacture and sources of supply of car-
bonate of soda may be dealt with very briefly These have already been ’1#1-
cidensally mentioned, namely, Réh and Barila, but to the former must be added
the soumces®of natural carbonate derivi d from the waters ot certain lakes, suolf
as the Long: in Berdr. [Cf Oldham, Man. Econ Geol Ind, 19.]
~~*%. Réh or Sajji-matti ; Ironside, Pkul. Trans., 1774, Ixv., (ed. xii1.),
506 , Sleeman, Tour through Oudh, 1858 ; Agry -Ledg., 1893, Nos. 12,
13; 1896, Nos. 1, 33; 1897, Nos. 5, 7, 13; 1901, Nos. 4, 13; 1902,
No. 5, 117-24, Oldham, Man. Fcon. Geol. Ind., 1893, 447 ; Mollison,
Textbook Ind. 1gri., 1., T7-80; Wedderburn, Drought-resisting Fodder
Plants, in Ind. Famine Union Leaflet, Dec. 1901, No. 2; Jan. 1903, No. 8 ;
Alkaly Land and us Reclam., in Dept. Land Rec. and Agri. Mad., 1905.
This1s an eflorescence that occurs on the surface of the ground, in most
provinces of India. It may be said tobe a mixture of the following salts :—
sodium carbonate (sajfa), sodium sul hate (kar), and sodium chloride (cor-
mon salt or namak). In inost localities the carbonate predominates but in
others the sulphate, and in the latter case it 18 very often associated with
potassium nitrate or even with calciump mitrate. Soils badly impregnated
with soluble alkal: salts are variously designated as dsar, bhddy, réhdl,
réhdr, véh, kalar (kalr), etc., though these terms &re employed occasionally
to denote the presence of common salt, just as kkdr: usually indicates a
so1] containing the sulphate. But it may be here remarked that the carler
investigators of #sar lands speak of the sulphate as being the most abun-
dant cgnstituent. Hence apparently Yule and Burnell (Hobson-Jobson,
(loss. of Anglo-Ind.” Words) defines 7éh as an eflorescent sglphate of soda
Jmixed with chloride and occasionally carbonate. On the other hand,
Vaelcker advanced what 1s to-day the correct view (Improv. Ind. Agri., 37)
when he said of #éh, ““ The salts are principally impure carbonate of soda,
bt sulphatg of soda.also occurs largely and with them are found common
salt and salfs of lime and magnesia.”  An cfHorescence of the nitrates of
potash or soda would oftener be_viewed as of value rather than of danger.
Réh frequently occurs in such abundance as to give origin to large tracts
of desegp—and constantly increasing tracts—the surface being hterally
encrusted with a white, snow hke deposit (hence the name yéh or ¢
*s— shining)—or the salt may be mvisible and oply present to an extent
sufficient to greatly lower fertility, or while still hardly visible, nay yet
render the soil more or less stenle for at least half tha.year. ln passing
it may be added that fuller’s-earth 1s a hydrous silidgfie of alumina, but
is often called, though incorrectly, say)f-maiti : it containano soda.
Formation of Usar.—The opinions advanced regarding alkali deposits vary in

eonsequence of what might bé called professional bias  Apparently tho oarliest
mention of such deoosits 13 made by Sleeman., His thoory 18 in essentials not far
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from being in accordance with modern views. It 1s certainly strange thateRoyle
(Prod. Res Ind, 1840-75) .nakes no mention of the phenomenon of réh effior-
escence. He remarks that Dr Helenus Scott had sent from Bombay to England
a sample of a “mineral alkal’’ as a substitute for barilla, and so closes his account,
He was for some time resident 1n Saharanpur, and if the #sar tracts existed as they
do to-day, 1t1s curious that he should not have mentioned themn In 1864 was
published (Select Rec Gov. Ind, No. xht) a correspondence which deals with the
deterioration of village lands lying along the W. Jumna Canel and contends that
the canal was not responsible for the existence of injurious salts, but that
defective drainage 1n connection with 1t had led to the accumulation of salt té
such an extent as to render cultivation impossible. The inqury had no practical
result. In 1876, however, a committee was appointed to investigate the matter
in consequence of a planter’s complaint that his land had been spoilt by the
mismanagement of canal irrigation. This was the Réh Commuttee of 1877, of
which Mr. H. B. Medlicott was a member. Medhcott (at ore time Director
of'the Geological Survey) began the study of this subject early in the ’sixties.
As a member of the committee, he wrote a masterly report which may be
zaid to contan all we know regarding the formation and movement, of the
soluble alkal: salts within the soill  These, he tells us, are formed from
normal soil-materials by the disintegration caused through the growth of plants
and tillage. The mlicates are broken up by the action of heat, awr, water
and carbonic acid, ete, with the mamifestation of the various alkalis that are
formed or reformed during the several changes that ensue. During the pro-
duction and maintonance of fertile soils, carbonate of soda, for example, is as o
rule a transitional compound and 18 destroyed with the elaboration of other and
more essential constituents, especially in the presence of hme In most fertile
soils the percentage of that carbonate 1s accordingly remarkably low. In fact
the total of soluble soda salts 1n good soils rarely exceeds 01, of which ordinarily
one-half may be the carbonate Crops, more especially cereals, may howover
be grown on sous that contan 0 1 per cent. of carbonate of soda, and 0'2 per
cent. is sufficient to cause serious injury if it be not found fatal, except perhaps
to the so-called saltworts or saltbush—plants that are actually found to luxuriate
on briny soils or httoral swamps At times, however, as already observed, the
surface soll may become encrusted with soluble salts, as much as 2 to 6 per cent.
or much more being often presont. Normally these soluble alkalis are carried
by the ram-water or irrigation to the subsoll, and a certamn percentage are de-
tamed mechanically, the surplus being carried away by the drainage. Where
subsoil drainage 18 defective, as a purely local and temporary measure surface wash
may prove beneficial. For this purpose trenches or pits are dug, and the surface
water dissolves the salts and carries these to the trenches, thereby leaving the
igher ground less charged with alkali. But the evil consequence of even a teen-
porary cessation of soil-permeation may be exaggerated under certain conditions
such as (1) recurring perrods of hot, parching winds ; (2) absence of sou-govering
(z.e. wild herbago or crops and trees), and (3) defective tillage (s e. mfserﬁcial
ploughing or pud8ling during flood) These are the very conditions that produce’
réh efflorescence, aided by () the chemical nature of the original soil-nfatonals ; |
(b) the physical attributes (or texture, as it has been called) of the soil (t.e. abun-
dance of clay and the conditions of the clay; abundance of sand or of lime, etc.) ;
and (c) the accidental or irregular distribution of (a) and (4) brought about thrgugh
countless ages of water action, both during the formation of thealluvi#l plains and
subsequently. For particulars regarding the association of concretionary lime
(kankar) with réh, the reader 1s referred to Lime, p. 711

Diffusion and Capillary Action.—Dr. Center (then Chemical Examiner to
the Panjéb Government) wrote 1n 1880 a most valuable Note on .Réhg Alkal,
Sorls and Saline Well Waters,1n which he dealt in great detail with the movement
of these salts within the soil and their temporary accumulation on the surface ,
"They may be spoken of as first diffused, then carried to the surface by capillary’
action  Hilgard and Loughbridge, in connection with the Cahformian Exper1-
mentui Station of Tulare, bave carried these investigations to their final issue by
tracing, in every detail, the actual movementof the salts in sterile soils, before and
after wrigation, and have exhibited thoir results graphibally, in direct corre-
spondence with a most critical analysis of practically every inch of soil to a depth
of 4 feet They have aléo demonstrated beyond dispute that this movement to
and from the surface is directly a result of imperfect drainage in conjunction with ®
severe surface evaporation.
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Manuring and Tillage.—Dr Brown (then Chenncal Examuner to the Panjib)
investigated the use of limo salts as manures to be employed 1n the treatment of
réh soils, and his views Wéré published by Mr. Baden Rowell (Pb. Prod., 1368, 149)
as follows :—‘* When the deleterious sulphates and carbonates are mixed with any
aoluble salt of lime, such as the nitrate of lime, decomposition occurs and nitrate of
soda is formed while carbonate and sulphate of lime are produced. Carbonate of
lims is insoluble in pure water and has no power of injuring plants, while mitrate of
soda and sulphate of lime aro beneficial in supplying them with nitrogen, the
former by direct decomposition of :ts acid and the latter by absorbing ammonia
from the air Nitrate of lime is formed whenever organic matter decomposes

in contact with carbonate of hme ” Some ycars later Brown advooated the

use of farm-yard manure and green manuring with such plants as Caletinpis
gigantem on the ground of thewr supplying the nitrogon whuch, 1n combination
with the lime (ngturally present in all kalr sotls), would tend to reduce the carbonate
of soda to a harmless condition. Center wrote a long and highly instructlve
report on the chemistry of the dsar soils, and confirmed in the most striking way
Browng r8commendations for lime mitrate Ho also gave an account of tho
operationsen the Utah Basin and other parts of America, where henvy nitrating
manures were employed as a remedial measure for alkali soils Later on the
sulpbate of lime (Gypsum. see pp 716-7) ganed a well-deserved reputation as a
chemcal substance that imght be omployed with great advantage in the neutrali-
sation of the sodium carbonate m sar soills whegever that salt predominates.
Where réh consists chuefly of sulphate of soda, gypsum would very possibly do
harm rather than good.

The next most important step, therefore, in the study of the cheinical treatment
of tisar soils may be said to be Leather’s various papers that have appeared 1n
The Agrwcultural Ledger These give extensive analyses of soils, waters, etc.,
from the entire alkali area of India: They contain the results of practical ex-
periments to test the amount of soluble alkal: salts that may exist in soils before
these become poisonous to vegetation. They indicate the plants that first show
signs of succumbing to the influence of these salts, and the amount of each salt
that proves fatal. By special pot cultures of various plants, Leather proved
that sodium carbonate is (a3 has always been upheld) infimitely more mmjurious
to plant hife than are any of the other soda salts But perhaps the most
instructive part of his researches was the demonstration of the physical
property (alluded to by Romanis, Wallace and others) possessed by carbonate
of soda, which greatly augments 1ts injurious chermcal influence on plants. While
filtering soils in order to obtain their soluble salts, Leather observed that
cortain soils could practically not be filtered. A httle muddy water percolated
tirough at first, but very soon the surface of the filter-cloth became coated with
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a perfectly impenotrable layer, and further filtration was then impossible. The"

soils that mamfested this peculiarity were those most highly charged with
carbonate of soda. To remedy this defect he experimented with gypsum
and soqp ascertaified that ita well-known merit as a chemical manure in the
reclamation of tsar soils rested as much on the destruction of the impervious
deposit as m the reduction of the * white ”” to the ‘ black alkah.” It would thus
appear that should chmatic and soil conditions exist sufficient to gave origin to a
#éh, efflorescence containing carbonate of soda, there must sooner or later be
pdduced (8 a certain position or depth) an 1mpenetrable layer through which
surface percolation of water would be impossible.  This wuterproof layer may
not be sufficiently developed to be visible to the naked eyo as a “ hard pan,” but
if carried near to the surface 1t will give origin to & crustof salt. A change in the
physicg] condition of the so1l 1s accordingly quite as urgent a necessity as in 1ts
actual chemical composition. It may thus be inferred that subsoil drainage,
below an impervious layer, would be next to useless unless the soil be chemically
treated with some of the goluble lime salts, or be penetrated for tree cultivation
by deep pits filled in with fresh soil. It would indeed seem probable that the
surface vegetation that has been reported as accompanying successful tree culti-
vation, may be due very largelyto the pits dug for trees having acted as openings
through the impenetnsble layer by which the soluble saltsof the surface have been
washed into the natural drainage.

By way of concluding these observations regarding gypsum, it may be
suggested that it is not necessary to assume that the exact amount of that salt
which would be required chemically to neutralise the ascertained weight of
parbonate present need be givep g8 p manure before beneficial results may be
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Tmportant looked for. Gypsum 18 usdless without water and unnecossary whero tho car-
TFactors bonato 13 absent. But 1ts action 1s largely physical 1n allowing soil percolation

Uhnless,, thorefore, a free rubsoil natural dranage exists 1t must be provided
before any heavy expenditure 1s incurred for gypsum as & manure. At tho
same time land treated with gypsum should be planted with saltworts or other
plants that have been found hitherto impossible of cuitivation. If these can
now be raised on the soil, 1t may be inferred that provision has been thereby
made for tho injurious salts being washed out of the soil, and that, too, long heforo

Soul-waslnng. ,
1t has boen necessary to add, from a financial point of view, a prohibitive amourit

of gypsum.
American American Results.—Ths leads, therefore, very naturally to a brief roferenco
Results. to the admurable investigations and practical results that have heen attainod by
Hilgard and Loughridge in the reclamation of alkali wastes in Cahforma (Agr.
Ledq., 1896, No. 1) Thoso officers performed an extensive series of oxperiments
afid nnalyses, with the result that they arrnved emphatically at the same con-
clusions as our Indian experts had done many years previously, namely, ro-
rarding the history of the formation of the alkali salts, thoir movemengs in tho
soil, and lastly their troatment with drainage, chemical manures, and selected
Amernanand  or spocial crops. The difference betwoen American and Indian experienco in
Indmn this matter may therefore be sad to bo that i the former country the sciontific
Bxperience. oxperts wero at the same timo tho administrative staff who had to deal with

the alkali wastes. Their observations were not treated as scientific theorios, but,
wero at once put to practical test, with this result, that alkali wastes are in
Reclamation Amnorica not only regarded as comparalively easy of reclamation bub have

easy. actually been largely turnod into some of the most profitable of lands
Helpful Vegetation.—Medhcott urged that to protect the soil from thoe
oxcossive heat of the summer months and consequent 1njurious capillary offlores-
cence, it was most important to alleviate the serious Indian defect, viz tho
almost total absence of arboroscent vegetation from the agricultural tracts of tho
country. But there 18 an aspect of vegetation that seems to have entirely
oscaped Medlicott’s observation, namely, the employment of certaan plants
Tlants that grow  as cirect agents in reclamation Tt is well known that many plants not only
on Silwe Sols  pan survive on soils that contean a proportion of alkali that would be fatal to
others, but that they actually luxuriate under such soil conditions. Of ths
nature may be mentioned the Saltworta (see under Barilla, pp.113- 4). Long, thero-
fore, before reclamation could be carried to the extent of admuitting of ordinary
crops or even of arborescent cultivation, the soil might be protected from tho
sun by saltworts, and have at the same time large amounts of its poisonous salts

removed by the temporary cultivation of such plants.

This subject has not, however, been entirely neglected in India. It wwas
Prolection from  believed that were alkali lands protected from cattle for a number of years, or
Catlle even annually from the close of the rans through the hot months, the plants
produced during the rans might be encouraged to survive and even others
meluding trees, gradually to ;mmvade such protected Jocahties, until in a few years

pSoul-protection

Soil-gwrment time the growth of a soil garment might ultimately prevent efflorescence. Such ¢
oxpermments have actually been conducted, and with considerable success. "Bho

Invading plant found first to invado the protected barren lands was the grass known as

Grasses, khdr deara (sporobolus arabicus), which from its vernacular name may Le

inferred to be a sa.lt-lovmg specias Sporabolur coromande i nus (blmr—
burot) also springs up readily enough, but only during the rains. It, however,
affords useful fodder, although it docs not protect the land frogn the summer’s
heat. After partial reclamation the ddb (Rragrostis cynoswrotdes), the dubd
(Cynodondactylon), the bat (Diplachue fusca), the iaMu)a/A ndrepogen annnlatus)
Fodder a and sevcral other species readily appear Since fodder is of nedesmity a
Necesaty. pressing need 1n all parched lands, 1t 1s valuable to know the Indian grasses that
should be first resorted to in reclamation operations, but it is unfortunate that théd
true saltworts have not hitherto been seriously investigated in India since they
would appear more desmrable preparatdry plants to any of the grasses named. Wo
read of a few desultory experiments having been put forth to acclimatise tho
Austrahan Saltbush, but 1t does not seem to have occurred to any of our Indian
agricultural authorities that this country possesses perhaps & richer and more
Indigenous varied assortment of indigenous saltworts than is to be found in any other.
Saltworts In the Panjib and elsewhere a few of these have been (one mght almost say)
systematically cultivated for the production of barilla, but not one of them, so
far as I can discover, has been seriously investigated as_a preparatory crop in
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.
tdaar roclamation  Mollson makes no mentiop of the Indian saltworts
though he refers to the Australian Salthush
There is 2 wide range between tho saltworts that may bo grown on soils hyghly -
impregnated with alkals and the plants that refush to grow on soils tiat contain s
a particle above what might bo called norinal soil-supply But partishty or
impartiality 18 not governed by botanical considerations, sinco within one and the
sgme natural order of plants both dispositions may be met with It would thus
seem highly®necessary that lists of plants should be framed, after searching tests
» have been performed indicative of the sclection of saltworts, trees and useful
crops that might be grown progressively on land under reclamation. .deaeia  Useful Trees.
arabica, Butea frondosa and Dalbe)gia sissoo have been spokon of as usoful
trees, but these belong to the Licominosa, a Jarmly which shows a stronger
aversign to saline salts than almost any other that might be mentioned They
may, however, be good, but are they the best that could be chosen 7 Tf the
most convement and serviceable, at what -tuge should they be planted, andywith
what other plants preceded, associated or followed 7 These are questions of the
groatestepossiblo moment to India, but to which at present no satisfactory answer
can be gven. 'The greatest fault, howoever, with all Indian endeavours, sucll as Immediate
thoy have hecn, at reclamation and 1cforestation, has been the impecumous Heturns.
craving and short-sighted pohicy of desiring iminudiato returns
Industrial Uses of Soda,~ Incidentally this subject has already been dealt Industrial
with  Throughout India soda sols are washed and more or less pure {ses.
carbonato obtainod At ono timo a farrly largo trade was done in this way in
South Jndia (Salem, Mysore, etc ) and expectations of a considerable deyelop- ?
ment. entertained.  Licenses wero granted i Bihar, the United Provinces and
olsewhere for the manufacture of sa: and ras: (two qualities of carbonate of
soda) from saline earths The object in licensing the industry 18 to protect the -
revenue, since from the factories concerned fairly large quantities of common
salt are obtained, especially at the factomes and refineries for the production of \
saltpetre. (For method of manufacture, see Glauber's 8alt, p 56.) ey st .
Carbonate of soda of a very pure kind is regularly prepared at the Lonar Lake Lake Supplies.
at Berdr. Ball says (Man. Econ. Qeol Ind, 494),  Blocks of mixed salts are
obtained by divers in certan parts of the lake, but the waters of the lake, on
evaporation, deposit salts among which the principal 1s carbonato of soda
The local names for these products are dalla, which conssts of a close collection ). .0
of acicular crystals, between two compact surfaces ; kuppal, & thin kind of dalle, Quahties.
principally of red colour ; papadi or papri, & white saline froth ”
Whether obtaimed from soil efflorescence or fromn salt lakes by treatment with
sulphuric acid, the mixed salts (especially where the greater proportion 1s already
stho sulphate) may be roduced to a salt-cake (similar to that obtained in the first
stage in the Le Blanc process of manufacture), and by calcinming with Iime and
coal that may be converted into soda-ash. At Awah, 1n the Unitod Provinces,
an nftompb was made, in 1880, to utilise the réh offlorescence in the manufacture
of glass and glass-beads A complete set of tools was imporéed from Venice, but Glass-making
the following, among other conclusions, appear to have been arrived at regarding
» these and all such experiments at utihsing the alkali deposits in glass-making :
(a) The mmpurity of the alkal prevents the formation of good quahty
v, of colourless glass.
. &b) 1t,is, therefore, necessary to organise chemical works to produce
pure alkali.
(¢) Good beads could be made, but doubtfully at a lower price than
they can be imported.
(d) Improvement of glass manufacture in India would depend on the
Ay ork being done on a large scale with skilled supervision
Wherever soda efflorescence is at all abundant, the Native industry of glass- Native
making (such as it is) is more or less prevalent, especially that of glass bangles. Industnes
But ré;‘l and sajjf are pat to an imnfinite variety of other uses by the Natives. They
are employed for dissolving crude lac and kamela, preparatory to dyeing sk, Dycmg.
also for éxtracting the orimson dye from safflower in cotton dyeing. They are
used for bleaching silk, cotton and wool. Sajji 18 employed, in Farukh&béd, in Bleaching.
making country paper from hemp. Both salts,in conjunction with shell-lime, enter
into the composition of country soap. White réh sprinklad into boiling cane-juice
is employed to neutralise the organic acids in the manufacture of sugar, a process
very similar to thatof theuse of lime (p. 712), bariumcarbonate (p. 57), or strontium Tobacco
carbonate (p. 58) in Europe. Réh is an ggulterant of tobacco, and is added {b Adulteration,
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increase the weight. In Natjve medicine these salts are supposed to be digestive
and hepatic  Tho effort to utihise 1n the potter’s art the pecuhar clays that are
m pssociation with carbonatg of soda has not as yet received the consideration
that 1t ddserves, although the ceramuc art of India has been the subject of special
atudy. As a historic fact, that has escaped the attention of most writers on this
subject, 1t may be said that some 60 years ago Sir William O’Shaughnessy sub-
mitted to the Government of India the results of an inqury which included
extensive trials of Bengal clays, such as Kolgong khari, Saban mit., Rotas clays,
Moulmein elays, Singapore clays, etc, as also numerous experiments in glazing
the pottery turned out. [Cf. Beng Duspen , app., 700-17.]

6. Black Salt (kéla-nun, kdla-numak) is an article of some impor-
tance in the local markets of India. 1t 1s prepared in Upper India,
chicfly at Bhiwéni in Hissér. )

Common salt 18 heated with the chebulic and emblic myrobalans together
with sayf, until a sort of fusion takes place. The article so manufactured 18 used
as a MEDICINE Dr Warth favours me with a note on this subject from which
he would appear to regard sodiutn sulphate as an indispensable ingredient. He
writes - “ I have produced perfect specimens by fusing & nuxture of pute commeon
salt with sodiam sulphate, o httle sodium carbonate and orgamc matter ropre-
sented by sugar According as the proportion of anhydrous sodium sulphate
varied from 1 to 3 per cent , a moro or less strongly medicinal salt was produced
varymg from pink to a decided vermihon colour, whilst as much as 156 per cent.
of the sulphate yielded a very dark purple-coloured salt All these had the
characteristic sulphurotted-hydrogen smell, and gave the same chemical reactions
as the Native-made product. The jungle fruits wlich they add can have no
special influence on the salt because they are completely carbonised and serve
only as reducing agents for the sulphate to sulphide, the characteristic matenal
of the prepared medicmal (or black) salt.”

. 7. Phull.—This 1s believed to be a form of carbonate of soda.

It is imported into Leh from Changthan, Rupshu and Nubra in Laddkh. It
is said to be extensively used for mixing with tea to bring out its strength. It
is exported to Kashmir and Killu and into Lower India. The Bhotyas are said
to use it for washing clothes and for dyeing wool. The average imports appear
to be from 50 to 120 tons, and the averago cost about Rs 6-4-0 per maund.

8. Barilla or Sajji-khar (sce Barilla and The Indian Saltworts,
pp. 112-4). “ o

9. Borax or Sodium bi-borate (see Borax, p. 171).

10. Caustic Soda (= kshard in SBansknt).—So much space having
been devoted to carbonate of soda and a further article to sodium bi-
borate, the present salt must be disposed of in the briefest pqgsible
manner. At the present day it may be said that India’s supply comes
entirely from foreign countries. .One of the Indian paper mills 1s
believed, however, to have attempted the preparation of its own supplies
from the réh salts found in the neighbourhood, but it is not known whether
its endeavours 1n that direction were successful. o W

The greatest possible interest has been aroused in Europe and America
through the discovery of a method of direct decompotgition of common salt into
caustic soda and chlorine gas by means of electricity, With regard to Eleotro-
%};;n;ls)t,ry the reader might consult The Mineral Industry (New York, 1900,

_ €

The Indian press have hailed the discovery of the direct decomposition of
salt as bringing a cheap supply of alkal: to the doors of qur Indian soap-works,
paper-works, etc., owing to the possession of a hirmtless sgpply of sodjum chloride.
The great recommendation to India of this new method Yes in the fact that
sulphunc ecid 18 not required. Without sulphunc acid Le Blanc’s thanufacture
of soda-ash could not be brought to bear on our supplies of comamon salt or of
réh offlorgscence-—hence 1n all probability the backwardness of India in chemical
enterprise.

11. Sodium Chloride (see”Salt, pp. 963-71).

. 12. Sodium Sulphate, or Glauber’s Salt.—This is generally
known in India under the name kharf or kharinun, and as already ex-
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pla,in}zd (p- 51 et seq.) 1t 1s met with as one ofsthe efflorescent salts that®

constitute 7éh,, It has been shown (p. 50) that the chief use of this salt
might be Tegarded as in the preparation of catbonate of soda. #Its pho-
duction is at all cvents the first stage in the Le Blanc process of soda
manufacture, and where met with at all abundantly as a surface
cffforescencegit might be viewed as the first stage accomphshed without

Jthe expense of sulphunc acid having been incurred.

This salt is 1n"Tndia derived from réh efflorescence, exther by solar evaporation
(abi) or by artificial heat (jar:a), and by a method very similar to that pursued
with crude saltpetre. Tho quality of the earth collected 18 of course dufferent
n each gase, but the nature of tho filters, boilers and pans employed 18 the same ,
and for evaporation and condensation of the brine, boilers and chunam pans are
both used, the®ormor 1n Bih&r and tho luttoF in tho United Provinces of Agra
and Oudh, where prolonged dry. hot weather may o more confidently reckoned
on than 1 Bihér.

Industrjal Uses.—Patna-khar: {as tho khars produced in Bihér s called) %5
used chiefly for proserving hides, and also as a cathartic for cattle, 1t sells
at from 8 to 12 annas & maind, and contans vury” hittle sodic chlonde.  Khar:
produced up-country, by solar evaporation, 1s also much employed as a cathartic
for cattle It contains, however, a considerablo porcentage of common salt (20
to 30 and sometimes oven more), it roalses from ]2 annas to one rupee per maund

_Glauber’s, Salt may be smd to ho botter suited than common salt for the curing
of _hides, owing to the tendency of the latter to absorb water and soften the
hides. The khari (or chamra-khart) of Bihir bemg as a rule purer than that
“of the Umted Provinces, 13 accordingly in greater demand. Buchanan-
Hamilton 1n 1809 drew attention to this circumstance by his having pointed out
that the patna-khari was the best procurable in India  According to Dutt
(Mat. Med Hwnd , 1900, 90) 1t was known to the recent Sanskrit writers
the name of kshdri ldvana, and was used medicinally 1n combination with other
saline substances. As manufactured in India 1t 18 an 1mpure salt.

ALKALINE EARTHS. Having now discussed the true alkahs
and their salts with as much detail as the available space will admit, 1t
becomes necessary to record the chief facts known regarding the Alkaline
Earths and their salts as met with in India.

13. Barium and Baryta; Ball, Man. Econ. Geol., Ind., 473-4.
Bhe oxide of this metal (baryta)is an extremely caustic, poisonous and
strongly alkaline substance that forms a hydrate with water.

14z Barium Carbonate.—Thus 18 imported nto India to a very limited
oxtent. It 18 highly poisonous. In Europe it is employed as an ingredient in
certa.in.torms of pottery and glassware, and 1s the basis %f certain delicate
colours. In France 1t 1s used in the defecation of beet-root sugar in place of
¥me. [Cf. Mwn. Induat, 1900, 53-4.]

15. Barlum Nitrate.—This 1s obtamned by decomposing the carbonate by
*meaans of mitric acid It 18 the chief salt employed in pyrotechny for the pro-
dhiction of%greem fires. It 1s also the tinctonal principle in BARYTA GREEN—a
pigment of some value.s Recently barium mtrate has been substituted for
saltpetre in the preparation of certain explosives.

16. Barlum Sulphate.—Tlus 18 the most important of the WBarium salts
and is gnown as BARITES (BARYTES) or HEAVY-SPAR. It is found in mineral lodes
and usually constitutes a distinct portion of the gangue there present. In the
Karnual District, Madras, i§ occurs along with galena, within the veins of quartz.
Large quantities also pogur with quartz, forming a network of veins, as for example
near Alangayam, Selmistrict !Hnlln.nd, Rec. Qeol. Surv. Ind., 1897, xxx., pt.1v ).
If ever woilted, large supplios could be obtained from that locality So, in the
same way, barytes eoxists in the Central Provinces in association with copper
such as at Jabbalpur and in the Rewd State, In Rajputana barytes has been
reported by Br. Irvine as occurring at the lead mines of Taragarh in A{?x. In
the Panjéb it has also been found m assodiation with galena at SubAth®t in the
Simla district. While it would thus appear that the Indian sources of this
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t1on with that substance. The reader will find an example of tho extent t& which
“This sulphate is employed in India by consulting the account given of the Afridi
Usel by Paper- Wax-cloth industry under Carthamus Oxyacantha (pp. 276,282), DBarytes 13
makers. also usell by the paper-makers, and to a himitod extent as a cheap substitute for
barium nitrate in certain forms of fireworks.
17. Caleium and its Salts (sece Lime, pp. 709-19).
Strontium. 18. Strontium and Strontia.—The oxide strontia docsenot
exist 1n nature, but 1t may be produced by burmng ewther ‘the carbonate

or the sulphate.
Celestite CeLEsTITE, the sulphato of strontium, has boen reported as met with in two
localities 1n India, viz 1n the Kirthar limestonces of Sind and 1n the red clays of
sugar Refinenies  Surdag 1n the Salt Range. Tn the sugar refineries of the Continont of Furope the
Strontuamte native carbonate (Strontianites was formerly used mn placo of lime (Journ Soc
Jhem Indust, Nov 1901, 1092) But the metal 18 chiefly kifown in India 1n
the form of the imported mtrate which 18 largely employed in the proparation of
r.od-coloured flames 1n fireworks « '

ALKALOIDS (sce Aconitum, Cinchona, Papaver, ctc.)s

°

D.EP, ALLIUM, Linn. ; Fl Br Ind., v1,337-45; Liniacea A genus of
1, 188-76., bulbous herbs which embraces about 250 species, all mdigenous to the

temperate regions. In addition to the onion and the gailic (which are the
most important species), the shallot and the leek (1. «sealonicum,
Linn., and A, Ampeloprasum, Innn.) are also cultivated in Inda,
the latter being the pard of Bengal and the kuwrdth or kirds of Arabia.
In Western India, according to Woodrow, lecks succeed best at altitudes

of 2,000 feet. .
Onion. A. Cepa, i1nn , Duthie, Field and Garden Crops, m., 5, pl. lxv.; Molhson,
Textbook Ind. Agri, m., 211,

The ONION 18 extensively cultivated in India, chiefly near large towns, and 1s
known as pwaz, pdlindu, kanda, vella-vengiyam, vullu-gadalu, etc. There aro
two forms, a small silvery and a large red or yollow. Patna and Bombay (Jan-
gira) are famous for their oruons, and, speaking generally, the onions from the

Hest Quahty northern provinces are the largest and best The size and quality would seem
to be improved by transplantation, which 18 also a preventive against diseaso
from fungi and 1nsects. Seeds will not keep 1n India for more than one season,
hence selected bulbs are planted for seed purposes at the beginning of the cpld
season. After careful preparation the seed-bed should be sown about Sep-
tember and the seedlings transplanted in November or early in December.
The crop may be hfted from March to May. In two test cases mentidned by
Mollison the yiell was about 35,600 1b. to the acre. Omons are extensively®
eaten in India by Muhammadans, much less frequently by the Hindus ;ethey aro
occasionally given to milch cows and buffaloes. There would appear to be, ¢
considerable export trade m the bulbs from Bombay to Zanzibar, Japan, etc.
[Cf. Awm-i-Akbar:, 1590, 63; Sen, Rept. Agr. Stat., Dacca, 1899, 25, 38,
app- vi—xu. ; Imp. Dept. Agri., West Ind., Pamphl. Nos 18-21.] %o
QGarlic. A. sativam, Linn , Duthie, lLc. 34, pl. lxvi.; Mollison, le. 214. The
GaAxvio, lasan, rasin, belloli, thiim, swr, vallai-piinduy, etc., is cultivated throughout
India, the cloves (or small bulbs) being planted out in October and the crop
gathered in the beginning of the hot weather. As showing the extent to which
the seasons of production vary, it is reported of Coimbatore distri®, South
India, that planting commences in May-June and harvesting in September, being
followed by a tobacco-crop, or if planted in December and gathered in March, 18 ¢
18 followed by cholam. According to Mollison, a good crop will y1eld 8,000 to 10,000
Yood Ib. per acre and be worth Rs. 250 to the cultivator. As & Foob, garlic is almost
umversslly used in curries by the Natives, who also eat the bulbs almost daily.
Mediaine. In MEDICINE it is regarded as & stimulant, expectorant, tonic, and employed as
& remedy 1n bronchial affections and as an apphcation for deafness. Dymock
(Pharmacog. Ind., ii1., 489) says that after intense fatigue a clove of garlic slowly
Domestic chewgd and swallowed acts as a very powerful restorative, The freshly ex-
Cement preésed juice makes an excellent CEMENT for glass-ware. The imported Muscat-'
garlic is much used for pickling. [Cf.Taleef Shereef (Playfair, transl.), 1833, 147.]
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THI ALOES O INDIAN COMMERCE

ALOE, Linn.; FlL Br.Ind, vi., 264, Pharmacog. Ind.,in., 467-76}
Rept. Cent. Indrg. Drugs Comm., 1., 116, 126, 149, 158 ; HZMODORACE .
Several species of ALok and diverse method® of extracting, deying’and
proserving the juice result in the supply of the different known qualitics
og this drug. The following species may be specially mentioned as afford-
g the majer portions of the aloes of Indian commerce —

A. abyssinica, Lam , Baker, Journ. Iann. Soc, xvui, 174. Jaferabad
and possibly also the bulk of tho Moka aloes imported from the Red Sea
coast  This 18 preparod at the town of Jaferabad in Kathiawar by persons
supposed to be of African doscont 1t 13 sold in the form of flat eircular cakes
alrmostplack 1in colour. has a glassy fracture and yields a yellowish powdor having
a strong nlor:%w aroma This, as also the imported Moka quality, constitutes
tho aloes most in demand 1 India »

oA. Perryl, Baker, Bot. Maug, 6396, This 1s the Socotrino Aloes, and
possiplyealso the Zanzibar Alocs of commereo, ot which a fair amount 18
mmportod, into Bombay, and after being assorted 13 ro-exported agan” to
FEurope.  [Cf. Mandelslo, T'ravels, 1639, 15 ]

A. vera, Lin, the Common or Barbedod Aloes or Curagao  Aloes.
Sovoral forms of this species have hecomo completely naturahsed in India, and
that too from the hot, dry outer valloys ot tho N W. Hunalaya throughout
the central tableland to Cape Comorm

Both tho aloo plant and aloo drug havo Sanskrit and vernacular names
attributod to them that would seem fairly ancient 'The following may bo
speoially quoted : For the Plant —ghi-kunvdr, ghirta-kunvdir, kumd, kora-kinda,
kuwvdra, kalabandu, lola-sara, etc For the Drug —ilva, elya, elio, yalva, mo-
shabbar, musumbra, kalabol, etc, etc. Sir Wilham Jones calls 1t tarune, saha,
cumari (As. Res., iv, 272).

Most scientific writers are agreed that although the alor has been completely
naturalised in India for a very long time 1t 18 not originally a native of the country.
Of late, attempts have boen made with comparative success to show that some
at least of the species might provide an effictent substitute for the imported
drug. Indian aloes seem first to have been mentioned by Garcia de Orta (1563,
Coll, 1.) as prepared particularly in Cambay and Bengal He adds that though
Pliny and Dioscorides refer to the Indian eloes as the best, they were referring
unconsciously to the re-export of the Socotrine product. Paulus .Fgineta
(Adams, transl, 1ii, 34) reviews the information possesséd by the early
Groeks, Romans and Arabians, and might be consulted ~ The early Indian travel-
ders such as Linschoten, Tavernier, Hove, etc., afford useful particulars, but
groater details may be learned from Aimslie, Royle, Warring, etc. Rumphius
(Herb Amb, 1750, v, 272) mentions the ause of aloes on the Coromandel Coast
n tfe proparation of cement. [Cf. Acosta, Tract de las D-ogas, 1578, 191-211 ;
Lagon, H1st. Barbados, 1667, 98 ; Rheede, Hort Mal, x1, t.e3 ; Kanny Lall Dey,
Imizg.‘ Drugs Ind, 19; Taleef Shereef (Playfarr, transl ), 1833, 138 ; Tschirch,
Schweiz Wochenschreft fur Chem. und Pharm , 1902, No 23 (attributes the aloes
of the Capo to 4. ferex); Johannes Klaveness, Studien Natal Uganda-Aloe, 1901 ;
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White and Humphrey, Pharmacop, 1901, 51-2; Ponder and Hooper, Mat.ﬂ

ofed. ; Bens, Southern Arabia, 1900, 381.] .

Tho Indian TRADE in aloes 13 not a very large one. The total imports
come usually to something hke 600 cwt. valued at a little under Rs. 20,000
(501 cwt., valued at Rs.7,994 in 1906-7), a quotation that would seem
to b® about one-third less than that of 20 years ago. The total exports
(including re;exports) would appear to average very nearly the same
in quantity and value as the imports. The Indian foreign supply,
drawn mamly from Africa and Arabia, and the exports of Indian-grown
aloes go majnly from Bombay and Madras. In fact, the most striking
modern feature seems to be the growth of an export from Madras
to the Straits Settlements. The re-exports (foreign aloes exported)
are made almost exclusively from Bombay and go mainly, to the
United Kingdom, the next largest demand being made by théStrai
Settlements. .
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THE GREATER AND LESSER GATANGALS

ALPINIA, Linn.;- Fl. Br. Ind., vi., 2b2; ScCITAMINE®., A
genus that contains some 40 species inhabiting the tropical and sub-
tropical regions of Asia, Australia, and the Pacific Islands.

The two most important species are A. Gatanga, Wiid, and 4.
officinarum, Hance, which are considered separately below. 4. Aliughas,
Roxt —taro or taritko—a native of Bengal, Assam, Burma, Ceylon and the
Konkan, has an aromatic rmzome which 18 used by the natives “4EDICINALLY
1t has been recently stated that the leaves and stem yield a FiBreE which might
possibly be useful in paper-making, owing to 1ts excocding abundance. (Cf.
Hooper, Rept Labor. Ind. Mus , 1904-5, 281 .4 khulanjan, a supposed new
species described by the lato Dr. Moodeen Sheriff in 1869 [¢f D.E.P., 1., 194],
is believed to be the same as 1. officinarum, but owing to the continued
uncertainty the latter specics hns been kept soparato. 4 Nwtans, Roxb, the
Iaght Galangal, 13 a native of the Eastern Archipelago, much cultivated
in Indian gardens The rhizome 13 used in place of the Greater or Java-
Galangal, and is sometimes mixed with it or with ginger.

" A. Galanga, wiiid , the Greator or Java-Galangal, tho barakulmjan, motha-
kolanjan, pera-rattar, pera-ratta, padagojr, etc , 18 found throughout India from
the foot of the Himalaya to Ceylon and Burma - distitbuted to the Malay
Islands and widely ecultivated

1t 18 mentioned by Marco Polo (A » 1200) as grown in Bengal, and by Var-
théma (1510) as found mm Cambay (Garcia de Orta (1563) and Linschoten (1598)
ray that there are two sorts, one Chinese called ‘“ Lavandon,” the other Javan
and thore called * Lanquas > The latter, they say, was sown in Indian gardens.
The rhizome of both species aro mentioned and figured by Clusius (Huwst. Exot.
Pl., 1605, 211). The rhizome and the fruit (Galangal cardamom) aro sold in
the bazirs, and the former is said to ho used 1n the Umnited Provinces 1n calico-
punting. It seems probable that the Greater Galangal 14 only used MEDICINALLY
as a substitute for the Lesser or Chinese Galangal [Cf. Acosta, Tract. de las
Drogas, 1678, 58 ; Kew Bull, 1891-5, 1892, 16-20; 1896, 233 ; Pharmaceut
Journ., Jan. 31, 1891.]

A. officinarum, Hance, the Lessor Gulangal, Alpinin chinenwinx of chemists,
18 commonly sold in the bazars as kilinjdn or kolyjdna. Also called chota-pan-
ki-jar or choti-kulijan, shitta-rattas, khusro-ddru, ete

It is a native of Chuna from whence the rhizome is exported largely to India,
and somewhat less than in former days to England. The principal demand for
it 18 1n Russia, though it is stall an ingredient in certain old-fashioned Enghsh
Mepicings. In India it 18 considered a nervine tonic and an aphrodigiac.

It is not possible to distingmsh between the Greater and Lesser Galangal i
the Indian trade returns, but the collective imports have increased from 2,794
owt., valued at Rs. 21,625 1n 1899-1900, to 5,202 cwt., valued at Rs. 39,731 in
1902-3, though they have since declined to 3,918 cwt. in 1906-7, val®ed at
Ras. 21,376  The cpllectaive exports also have fallen from 1,327 ewt,, valued at
Rs.12,255, 1n 1899-1900 to 393 cwt., at Rs. 3,476, 1n 1902-3  Since then, hewever,
the exports have shown an increase—viz. to 1,245 cwt., valned at Ras. 12,249
in 1906-6. In 1906-7, however, they fell to 614 cwt. and Rs. 6,338. By far

the largest increase is in the trade from China (Hongkong)—viz. from 692 cwt.

in 1899-1900 to 3,200 cwt. in 1904-5, and 2,104 cwt. in 1906—7._ »

ALSTONIA SCHOLARIS, R. Br.: Fl. Br.Ind.,iii.,642; Gamble,
Man. Ind. Timbs , 483 ; Cooke, FI. Pres. Bomb., 11., 132; APOOYNACEZXE.
A tall evergreen tree of the moister regions of India, but nowherg, very
common. It affords the dita-bark of commerce, and is known in the
vernacular as chatwan, chatviim, lation], satidna, pala, pala-garudae, rukat-
tana, etc.

The bark is used in MEDICINE a8 an astringent tonic, anthelmintic, alterative
and antiperiodic. It is a remedy in cases of chronic diarrhma and advanced
dysentery, as also of catarrhal fever and stomachic debility. Externally the
milky juice is applied to foul ulcers and is also used with oil in earache, sitain,
an uncrystallisable substance obtained from the bark, and also a tincture of
Atstenin, appear to be useful in cases where quinine produces distressing

ondary symptoms. The Report of the Indian Indigenous Drugs Committee (i.,

iel%—SS) seems to show that the drug is useful in diarrhoea and dysentery, but
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that "its effect as a fobrifuge 18 not lastng (Pharmacog. Ind., ii., 386). The |

TiMBER, which is not durable but easily worked, 18 used for boxes, furmture,

scabbards, coffins, ete., for blackboards (dusted with sand) in Burma, whgnce Timber.
the name seholaris, and, according to a correspondeht of The Agricultural Bulletin s
of the Straits and Federated Malay States (1903, ii., 114), the young wood is

employed in Borneo as a substitute for cork in bottle-stoppers (sce Gutte-

percha, p. 627).

»

e ALTINGIA EXCELSA, Noronha ; Fl. Br. Ind ,ii., 429 ; Gamble, D.E.P,,
Man. Ind. Tumbs., 332, Brandis, Ind. Trees, 302; HAMAMELIDACEE. i,200-1;
Burmese storax, rasamala, sildras, yutili, nantayor, ete. A lofty deciduous v- 78-80.
aromatjc tree of Assam and Buima, Yunnan, Java, etc. Storax.

This, like the closely alliod ¥ iquidambar orientalis, Mill, of Asia Minor Resin.
(the Liquid Storaz), yields a fragrant bal.am, known as nan-ta-yok in*Busma,
whigh is used i that country as a perfume, incense and medicine The true Perfume.

Srogax (etyras Benzoim) is 1mported mto Bombay, and 18 used all over
India %as § MELICINE both bv the Muhammadans and Hindus. The Burmese Medicine,
article to all intents and purposes is identical with the rasamala of Java, and 1s
Iittle 1f at all inferior to the rosin of Asia Minor. Hooper (Agr: Ledg , 1904,
No 9) reviews all availluble information on this subject, and concludes by say-
ing that his chemical nvestigations confirm those of Prof. A Tschirch and °*
Dr L van Itallo—wviz that while the Burmese storax (hike the rasamala) differs
in some respects from the truo article, 1t might be pushed in trade as a good sub-
stitute [Cf. PPharmacoq. Ind , 1., 593-8 , Archww der Pharm.. Sept. 1901, 239,
641-7; Journ Chem. Soc. Indust , xx , 1122, Hooper, Rept Labor. Ind. Mus.,
1900-1, 18, 1904-5, 24-5.] 4

ALUM and ALUMINIUM-ORE; Baaxite, Laterite, etc.; D.EP,,
Holland, Rev Muwn. Prod. Ind., in Rec. Geol. Surv. Ind., 1905, xxxii., i, 201-4.
94 ; Oldham, Man. Econ. Geol. Ind., 303, 352 ; Ball, Man. Econ. Geol. Alum.
Ind , 431-b; Journ. Soc. Arts, 1903-4, lu., 145; Brough, Cantor Lect.

Alum, phitkar,, phatkari, sphatikari, shib, 2dk, patakri, kyankchan, etc., is
prepared from alum-shale m several localities of Bihar, Kach and the
Panjéb. It 1s also found, but not worked, in Upper Burma.

Alum appears at one time to have been very extensively imported into Importa.
India from China, and the price on the Caleutta market in 180911 is quoted
a% 33-6 swcca 1upees per maund (Milburn, Or. Comm., 1813, 1., 498),
but 1t 18 curious that there is no hint of any such trade in the E. India
Co.’s fecords, at the beginning of the 17th century, although we learn that

* 1t was_then an article of extensive trade with Japan, * for they cannot
» dye with sapanwood without 1t” (Foster, E.IC’? Letters, v., 7). The
Indian production 18 very uncertain, probably not amounting in all to more
Jhan 1,000 tons yearly. Kalabagh on the banks of the Indus and Kotkil
a¢ the mofith ofuthe Chichal pass, produce about 400 tons annually between
them (Min. Rev., 1894-7, etc.). Mr. Holland says that the yield in
1898 was 750 tons, valued at £3,150, but in 1901 it fell to 98 and in 1902
was 112} tons. No returns for 1903 were available. But the Indian
alum 18 not so white as the imported mineral, being discoloured by impuri-
o, ties. Thealumimported into India during the six years 1898-1903 averaged
69,296 cwt., valued at 3 lakhs of rupees. The actual figures for 1906-7
were 72,344 cwt., Rs.3,19,407. The principal use is as a mordant in Dyeing
.DyEINg, but it is also employed in MEpICINE, photography, etc., and i Meduige
the purification of vinegar (see p. 1110).

Recently it has been discovered that many of the rusty-coloured laterite Aluminium.

deposits which cover large areas in the Penmnsula and Burma are identical

® with the substance known as bauxite, now the chief source of AroMmiNtuM. Like
the original bauxite of Les Baux, these deposits were originally worked without*
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success as a source of iron. , ‘It is difficult at present to fully estimate the
value of this discovery, as a deposit of laterite, which ordinarily would be re-
garded as small and of hittle consequence, contains enough alumina in some of
the instarfes exammed to coinpletoly swamp the market of bauxite, of which
the world’s total production 1s at present little more than 110,000 tons a your.
Without any disturbance of present prices, the alumnous laterites wounld hardly
pay, at the ordinary rate for first-class bauxites of 21 to 22 shillings a ton, to
mine for export to Europe and Amorica, and thoy must consequentdy be utihsed
for the extraction of alumina on the spot, either for export as such, or for tho ,
manufacture of alumimium n the country To prepare the alumma from the
bauxite (or laterite) would, according to tho most recent processcs, requre the
use of caustic soda, which 13 not at present made in the country. But ono of
the latost succossful processes for the manufacture of caustic soda involves
the separation of chlormme (from which bleaching powder 1s prepared) by the
elect=olytic decomposition of dilute brine, and as both caustic soda’and bleaching
powder are now largely mmported for uso in paper-making, there would be a
market for both, apart from the requirements of alumina manufacture

Aluminium Manuafactures.—It 1s 1mpossible to furnmish actual gtatistical
returns of the extont to which this metal has boen mtroduced as an Indian n-
dustrial material. Mr Chatterton, Principal of the Madras School of Arts,
pioneered the new industry so very successfully that others were induced to
engage 1n the trade and finally the school withdrew in favour of private enter-
prise, viz The Indian Alummnium Co, at Madras, which purchased the Govt.
Alumimum Dept. 1n the school The Company employed 150 persons in 1901
and 356 1n 1904. There are three other factories at Madras, but apparcntly of small
importance. The 1mpetus due to Chatterton’s succoss would scom, however,
to have given South India a hold on the alumimum trade that she 13 not likely
to forgo The imports of alurmmum-ware must also be very considerable
judging from the extent aluminiun cooking-pots, water-bottles and other articles
of that nature are now met with throughout India  (See Corundum, p. 428.)

AMARANTUS, Linn.; FI. Br. Ind., iv., 718-22, De Candolle, Oriy.
Cult. Plants, 100-1; Bretschneider, Hist. Burop. Bot. Disc. wn China,
179 ; AMARANTACEZ.

There may be said to be two or perhaps three distinct groupsof amaranths
that arc of economic value to the people of India. These are the species
cultivated in gardens and maily if not exclusively as Por-HERBS : second
the wild spectes that are eaten as pot-herbs or MEDICINES : and third the
forms cultivated in fields and exclusively so as edible Grains. The last
mentioned are by far the most valuable and hence may be taken wp 1n
greater detail thait the others. But in passing it may be observed that the
Indian species of this genus seem to be sadly wanting careful study and
revision. The hmitations of scientific and vernacular names here adopted*
are given tentatively. Of the garden pot-herbs there are many varieties
or recognisable races under each botanical species. Thesq maw be inai-
cated as follows .—

Section A. Pot-kerbs.

1. 4. Btitwm, Linn, var. olevaceus (sp Linn), 'a plant with small obtuse
leaves cultivated muinly mn sub-montane tracts. Tho leaves serve as a puaésherb
and the seed as a grain (Rec Bot. Surv. Ind, i, 169). This may be only a
form of the following.— :

2. A. gangeticus, Linn , Agri. Ledg, 1904, No. 6, 63; Duthie and Fuller,
Field and Garden Crops, w1, 17 8, pl. lxvn ; lalsag, chaulawsdg, ete. The ver-
nacular names apply equally to the foregoing species Roxburgh differentiated
A. gangeticns proper from eoleraceus, polygamus and other torms mentroned
below as varieties, by the fact that 1t gave only one crop and was pulled and
sent to market with the roots. Some forms, such as A. bicotor are grown as
ornamental plants. Of the many varieties lanceolatunisusoed in curries, Heldus
as a pot-herb, and oferascews (sp Roxo) as a substituto for asparagus. Then
there may be mentioned polygamues (sp Roxt, non Linn ) [¢f. Long in Journ.
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AMARANTUS

RAMDANA AND ANARDANA PANICULATUS
Grain

Agri.-Hort. Soc. Ind., 18569, x, 30] and tristis (em'ru kwrai) a vigorous plant
much esteemed by the Natives
3. 1. polygamus, Linn , chelu natw, etc, the smallest Indian species and

a weed of gardens throughout India. It 1s regarded as a very wholesqme pot-
herb specially suited for convalesconts (Rec. Bot. Surv Ind., i., 187 ; Agre.

Ledg., lc. 64)
4 4. spivosus, Lnn , Pharmacog Ind, in., 138. The prickly amaranth,

tadubiya, kante-math, etc, o weed of cultivation throughout India  Is used by
the poor a8 a p -herb and 1 medicine 18 valued for 1ts mucilaginous properties.
(Rec. Bot. Surv Ind, 1, 207, Agri. Ledy., Lc. 64, 72.)

5. A. viridis, Linn , chouluie, chaulai, etc, a weced of cotton soils, but
apparently nowhere cultivated  The tender tops are caten (Rec Bot Surv. Ind ,

1, 354 ; Agrz'. Ledg , l.c. 65)
Section B. Grawns.

A. caudafus, Inmn.; FlL Br Ind, iv., 719; Duthie, Field amd Love.lies-
Glarden Crops, ni., 24, pl. lxva., A. cruentus, Walld., in Roxb., Fl. Ind., bleeding.
11, 610 Lovo-xles-bleeding ; the kedarv chua, ramdana, etc. .

This is fairly plentifully cultivated throughout the plains of India as a
garden ornamental plant (and to some extent as a pot-herb also) much after
the samc fashion as its near allies, the Prince’s Feather (.1. Ahypochon-
driacus); - the Weeping-willow-leaved Amaranth (1. salicifolius);
and the Cockscomb (C'elosin cristata)—all great favountes with the
Native gardencrs But .1. caudatus in India takes a further and more
directly economic position since it is cultivated by the hill tribes as a
regular field crop, on account of 1ts GraIN, the ramdana. The seed i Food-gramn
sown 1 May and June and the grain is harvested in October. In the Zomdne
plans of Northern, Western and Central India it 18 also uccasionally seen
as a cold-season crop being grown on the borders of fields. It 1s chiefly
distinguished from the next species by the obtuse tips of the leaves and
the long pendulous tails or spikes of the inflorescence.

A, paniculatus, Iwnn.,; Fi. Br. Ind., iv., 718, Duthie, Field Anardana.
and Garden Crops, m., 23, pl. Ixvin. 4. frumentaceus, Ham., in Roxb,
Fl. Ind., m., 609; 4. Anardana, Illam . 1n Wall., Cat ; and A. farinaceus,
Roxb., Herb. This appears to be the anardana of the early writers but is
best known as chila, chuko, ganhar, mdrsa, bdthu, etc.
Cultlvatcd on the Hmmlayu from Kashnur to Sikkim between the
altitudes of 3,000 and 10,000 feet ; also on the hills of Ceytral and South
ndia ang Bur ma, and on the plmns of Northern, Westein and Central
*India, as a cold-scason crop. It is oue of the most important sources of Important
Foop with the hill tribes of Inda, and there are both golden-yellow and Fecd&ran
bmght purple conditions. The former is more frequent and seems there-
ford'to be préferred ; most fields, however, contain a few red plants among
the yellow. Itisan exoeedmgly ornamental crop ; the hillsides, on account:
of the fields of this plant, become in autumn literally bolden yellow and
purple. It is sown in May and June and reaped in October-November, Seasons of
but 1n the plains it is not ripe until February to March. (Madden, Edinb. foapea™
Bot. Soc. Trans., 1858, v., 118.)
It 18 not possﬂ‘le to furnish information as to the total production of
this grain. It is grown as a rule for local consumption and 1s hardly
if ever exported. The grain has been analysed by Chuich (Food- Food Vale
Grains of Ind., 107-9) and the average of three samples gave the nutrient
ratio at 1: 53 and the nutrient value90. It has been estimated that one
plant will produce 100,000 grams. Speaking of another sample, which
Church attributed to .L. geangeticus, but which may possibly have
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FOSSIL RESIN: CLASSIC PERFUME

« been one of the many forms of the present species, he remarks : ** 'T'ne
analysis shows that we have in these seeds a food in which the propor-
tiuns, ngt merely of albuminoids to total starch plus the starch-equivalent
of the oil, but also of the o1l itself, are very nearly those of an 1deal or
standard ratio.”” Visitors to the hills ot India are inchned to smile at
people who lhive very largely upon these minute grains, but they mght
with advantage to themselves use this extremely wholesome article of diet.

AMBER; Mason, Burma and Its People, 576 ; also ed. Theobald,
i, 15; Ball, Man. Econ. Geol. Ind , 1881, 57 ; Holland, Rev. Min. Prod.
Ind., 1898-1903, 95-7. A FossiL ResiN, kahrub, ambeng, payen, etc.

oThis substance to a small extent 1s still procured from the anocient mines of
Upper Burma (in the Hukong Valley), but a fair amount of Baltic amber is regu-
larly imported into India and Burma  It1s used in Native MEDICINE, beingoften
confused with ambergris, the word amber having been derived therefrom. In
Europe 1t 18 boiled 1n o1l (rape or Iinseed) until 1t becomes transparent and ductile,
when 1t 18 moulded nto beads, broachos, mouthpieces for pipes, etc Certain
qualities are extensively made up as varmishes In Upper Burma Dr. Anderson
tells us (Mandalay to Momzen, 1876, 202) that there were then only a few workers,
and that the amber most prized 13 perfectly clear and of the colour of dark
sherry. Amber 18 much in demand in Burma by the wealthier ladies, who wear
cigar ear-holders of this material. Accurate roturns for the production m Upper
Burma are not available, but an estimate made by the Deputy Commssioner of
Myitkyina gives the average annual output at about 51 cwt, valued at about
Rs 5,000. The Burmese material differs chemically and physically from the
Prussian amber, the chief difference being the absence of succimic acid ; it 18 dis-
tinguished by the special name * Burmite ”* It 1s harder and tougher than many
other amber-hike resins, and therefore more fit for carving and turning. [Cf.
Barbosa, Coasts E. Africa and Malabur (cd Hakl Soc ), 166, Paulus Zgneta
(Adams, transl.), m., 129, Marco Polo (ed Yule), ir, 341 ; Milburn, Or. Comm.,
1, 81, Crawford, Journ to Ava, 1834, n, 206, etc.]

AMBERGRIS ; a concretion formed in the intestine of the Sperm-
whale (Physeter macrocephalus), 1t 13 a substance often found
floating 1n the sea on the coasts of India, Africa and Brazil, and the whales
are also hunted and killed to procure it. Is met with in the Indian bazérs
in the form of special preparations known as abr-i-amber, anber, or araba.

It 18 a very light substance, highly inflammable, has a peculiar awornatic

odour and almos} completely volatihsed by heat It is used as & MEDICINE,,

the supply coming mainly from the Nicobar and other 1slands in the Indian
Ocean. Though not of great value 1n modern commerce this substance at
one time attracted much attention. It was unknown to the Greeks and
Romans, but according to Paulus Hgineta (Adams, Comment, m, 426-6)
was made known to pharmacy by the Arabs. Marco Polo (Jravels «(od.
Yule), ii., 341-2) and Clusius on Garcia de Orta (in Hist* Exot. Pl., 1605,
147-9), also Ball on Gareia (Coll., ni., m Proc. Roy. Ir. Acad., i. (3rd ser.),
390), Barbosa, etc, all allude to this substance, so that it has been
asgociated with India for several centuries Francis Pyrard (Voy. E. Ind., etc.,
1601 (ed. Hakl. Soc.), 1, 229) states that in the Maldives the ambergrig, (called
gomen, and when prepared meuuare) thrown up on the coast formed part of the

King’s revenue  Jahangir (Memoirs (Price, transl ), 2-3) describes the way in .

which 1t was employed to perfume the throne. In Europe some time ago 1t was
used as a flavouring material with food. By Milton 1t 18 alluded to as grisamber
(Par. Reg., i., 337). [Of. Blanford, Fa. Br Ind. (Mammalia), 571 ; Ainslie,
Mat Ind., 1., 15-7; Trans. Med. and Phys. Soc. Bomb., n 8., i., 149; xii., 172;
Madras, Man. Admwn., i, 30 ; Baden Powell, Pb. Prod., i., 190 ; Hunter, Imp. Gaz.
Nuwobar, x, 297; Birdwood and Foster, H.I.C. First Letter Book, 58, 81,
119, 128, 245-6, 258, 299 ; Foster, English Factories, 1618-21 (ed. 1008), 58 ;

Burma and its People (ed. Theobald), 1882, 1., 445 ; Journ Chem. Indust., 1890,

® 1x,, 429 ; eta., ete.]
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ANACARDIUM
THE ELEPHANT'S FOOT—OI, OCCIDENTALE

AMOMUM SUBULATUM, Roxb. ; Fi Br. Ind.,vi.,240; Madden,*
Edwnb. Bot. Soc. Trans., 1858, v., 120; King, Journ. Lwnn. Soc., 1880,
xvit.,, 3; Duthie and Fuller, Field and Garden €'rops, ui., 35 ; Pharmatog.
Ind., m., 436 ; SciraMiNe®. The Bengal or Nepal or winged Cardamom,
sometimes also called Greater Cardamom, bari-ilachi, elcho, moté-veldodé,
kd#u-yelak-kdy, ete. Is most readily obtained in Calcutta but may be
had at Bombay, and perhaps n the bazirs of most large towns. A

‘herbaceous plant, native of Nepal.

The seeds yield & MEDICINE 1 the shupe of an agresable stimulating o1l with
an aromatic camphoraceous taste It i3 considered carminative and stomachc,
but this_so-called Greater Cardawnum 18 medicinally only o cheap substitute for
the common or Malabar Cardamom (Flettaria Cardamomum, of which there
18 both a large®and a small kind, see pp 311-2) Tho seeds are also much gsed
in the preparation of SWEETM.IATS owing to their cheapness (Rs. 12 per maund
of 874 13. Pharmacog. Ind. lc) The present Cardamom 1s also used an
the preparation of bhang-inassila (see Cannabis sativa, p 258, and Ind Hep
Drugs Rept 1894, 1v, 50, 132, etc.) The seeds of 4. xanthioidens. Wail.
(2ldyecchi-ddné). are mmported fiom Siam and Singapore and sold n the Indian
bazérs The smell and taste are said to be stronger than those of Efet-
taria Cardamomwn but not so pleasant. [Cf Sonnerat, Voy auxr Ind Or.
Planch , pl. 137. For A. arematicum, Roxb, ¢f Kew Rept, 1877, 27.]

AMORPHOPHALLUS CAMPANULATUS, Bluime; Fl. Br.
Ind., vi., 513, Pharmacog. Ind., iiv., 546 ; Mollison, Textbook Ind. Agri.,
m, 189-91; AromwEz. Elephant’s Foot, zamun-kand, ol, surana, jangls-
suran, karunar-kizhangu, kanda-godda, wa, etc. A tuberous rooted herb
found on the plans of India from the Panjib to Bengal, the Deccan and

Ceylon, cultivated n rich moist soils.
synanthertan syleatica, Schott, an allied plant met with i the Deccan,
18 regarded by the Hindus es a kind of wild surana, and Sauromatum gutte-
twm, Schott, & species of the plains of Upper India and the Konkaa, ascending
the Himalaya to 5,000 feet 1n altitude, has simuliar medicinal characteristics,
but these are too ummportant to justify independent positions in this work.
In MEDICINE the corms and also the seeds of Amerphephatius are used as
external irritants to relieve rheumatic swellings Confections of the tubers
(eorms) with treacle, aromatics and Plumbago-root are given in cases of piles
and dyspepsia One of the Sanskrit names of the plant 18 arsogna—*‘ destroyer
of pilgg.” The wild tubers peeled, cut into segments and dried by being strung,
constitute the madan-mast of the shops. The cultivated corms are cooked and
' form & common article of Foop with the poor. They are b3iled like potatoes,
cooked n curries and pickled or preserved.
+ Molhson says the crop 1s important chiefly in the Gujarat and Baroda terntory.
He gives the accumulated cost of cultivation in the fourth year (Surat district) as
Rs, 484 per acre and observes that the cultivation can accordingly be undertaken
oaly by wall-to-do persons. In Bengal the average crop under favourable cir-
cumstances is about 200-400 maunds per acre and the priceabout Rs. 2} per maund,
and Duthie and Fuller (Field and Garden Crops, m1, 6, pl 69) say the baz4r price
at Saharanpur 18 2 annas per seer (Rs 5 per maund). The tubers are usually
planted out i May to June, and in 12 months they are fit to be dug up. If
propel%' cultivated each tuber will weigh from 2 to 10 lb., or as much as 40 Ib.
{Cf. Ann. Rept. Govt. Exper. Farm, Poona, Bomb , 1806, 15 ]

ANACARDIUM OCCIDENTALE, Linn.; Fl. Br. Ind., 1.,20;
Gamble, Man. Ind. Tvmbs., 214 ; Pharmacog. Ind., 1., 385 and 548 ; Cooke,
Fl. Pres. Bomb., 1., 274; Agri. Ledg., 1899, No. 12, 146 , ANACARDIA-
cEx. The Cashew-nut, kdtié, hyh, bddam, mundiri, kottasr, jidi-mdmads
wittu, §8ds vdle, etc. A tree onginally introduced from South America,
but now estabhished in the coast forests of India, especially n sandy places,s
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THE PINE-APPLE !

€

where 1t 1s often gregarious. In South India 1t is important i coast-dune

reclamation

¢+ The bark yields a Gum which 18 obnoxious to insects  The juice which 1ssues
from mcisions m the bark 1s wsed as an mndelible marking-ink  The bark and
the pericarp jield an OiL (called dik), which 15 occasionally employed to tan
fishing-nets T'wo O1Ls are obtanable from this plant (1) & hght-yellow from
the pressed keinels, ot which the finest quality 1s equal to almond ol ; and (2)
“ Cardole,” obtamed from the shell of the nut—an acrid and‘' powerful flud
efficacious for preserving carved wood, books, etc, agamst white ants. 1t #
used as a rubetacient and vesicant MEpiciNe  The spint distilled from the
juice of the fruat and sold when redistilled at about Re 1§ per gallon, 18 & useful
stimulant and the fruit itself has antiscorbutic properties The seeds, known
as Cashew-nuts, are usnally eaten roasted and are made mmto confectionery with
sugar The fruit-pedicels are also eaten The TIMBER (weight 30 to 38 1b
pel cubie foot) 13 used for packing-cases and for boat-bwlding and charcoal
Cashew-nuts are 1mported into Bombay from Goa m very considerable quanfities
The kernels are valued at about R= 18 per ewt [Cf Garaa de Orta, 1663, Coll ,
v , Acosta, Tract de las Drogas, 1578, 232; Linschoten, Voy E. Ind (od Hakl
Soc ), 1398, u, 127; Acosta, 15398, in Cluswus, Exot Pl, 1005, 272, Garcia de Orta
m Clusius, Exot. Pl, 1603, 193, Boym, FI Swn, 1656, C.; Milburn, Or
Comm , 1813, 1, 273: etc, ete]

ANANAS SATIVA, Schilt,; BROMELIACE &.

Shortly after the discovery of America the Pme-apple appears to have
been dispersed rapidly over the world and acclimatised 1 most tropical
countries. The Spamiards called 1t Pinas because of 1ts resemblance to
the pme-cone, but the Portuguese adapted to their own tongue its Brazihan
nante Nanas and called 1t Ananas, a word which in some form or other hax
accompanied the plant thioughout the world. In most of the languages
'of India 1t bears names clearly derived from the Brazhan, such as andnas,
andnash, andras, andshappazham, na-ndt, andsa, ete. Or it is called
Foreign Screwpine, European Jack Fruit, etc.—all modern names. There
are no names for 1t in any of the classic languages of Europe, Asia, Arabia
or Egypt.

History —Oviedo (Hust de lus Ind, 1548 (ed. 1853), wm:, 280-4) described
the plant as grown i the West Indies and on the American mainland, and
Christopher Acosta (n Clusius, Hist. Exot. Pl., 1605, 284) spcaks of 1t as plentiful
m India. He mentions a wild form m the Deccan called gueura, which suggests
a confusion with Frandanus oderatinsimus, and 1t 18 curious that Altal Fazl
(Awn-v-Akbary (Bloechmann, transl.), 83) should contrast the leaves of the kewrahe
(Pandanus) with the maize—a plant then only recently introduced into India
Marcgiaf (in Piso, Ind Utr: re Nat et Med , 1658) mentions the pine-apple ¢
m Brazl, and Hernandez (1651) in Hait:1 and Mexico. It1s figured and describéd
by most botanists of the 16th to I8th centuries, e.g. J. Bauhin (1651), Boym
(Fl Swm, 1656), Ligon (H:ist. Barbados, 1657), Bontius (in Piso, lc. IGQSF,
Rheede (Hort Mal, 1692, xa. tt 1-2), Merian (Insect. Surinam, 1705, tt. 1-2),
Rumpluus (Herd Amb., 1750, v., 228), etc., etc  Boym speaks of 1t as brought
from India to Cluna. Rheede (confirnung Acosta) declares 1t to have been intro-
duced by the Portuguese, but less than a century later 1t had become so common
a8 to be considered mdigenous by Rumphius. Marco Polo naturally saysnothing
of 1t, and the reference usually given to Garcia de Orta 18 properly a note by
Clusius contrasting Garcia’s description of the Mango with Oviedo’s description e
of the pine-apple 1t 1s mentioned promunently by Linschoten, Pyrard, Bernier,
Herbert and other travellers, and Jahangir (Memoiwrs (Price, transl.), 13-4) alludes
to 1ts introduction, but the Emperor Baber (1519) does not mclude 1t in his hst
of the fruts of Hindustan Finally in 1800, Buchanan-Hamulton wrote that it was
regarded as the fourth most important frut in Dinajpur. [Cf Herbert, Travcis,
1677, 334 ; Turner, Acc Emb. Trbet, 1800, 13-5; Taleef Shereef (Playfarr, transl ),
1833, 17, As Journ, 1819, vu, 264 ; Watson, Journ. As. Soc., Beng., 1834, m.,
27; Bennett, Wanderings N -S. Wales, 1834, i1, 208-9; Logan, Pina Cloth, Journ °
Ind. Arch., 1848, 528 ; De Candolle, Orsg. Cult. Plants, 1884, 311-2 ; Blechynden,
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CULTIVATION FOR FRUIT , SATIVA

Cultivhtion
Journ, Agri-Hort Soc Ind, 1889, vin, ns, pt 1y, 351-on . Barber, Notes ord
Antigua Pine, 1892-3, Nicholls, Tevtbook Trop Adgri, 1892, 174-7, U S. Dept
Agry. Fibre Invest Rept, 1893, No 5. Pune-apple (irowing, Farmer’s Bull , 1§01,
No. 140; Produce World (ser ot art), 1896-7.%* Agr: Ledq., 1898% No 11,
Settl. Rept, Bassein (Burma), 1899, 19-20, Kew Bull (add ser n ), 1898, 109 ;
Watts, Pine-apple Cult n Antigua, West Ind Dull, n, 113-21; N ¢ Mukerj,
Handbook Ind Agre, 330-2, Puine-apple Cult, m g Bull. Straits and Malay
States, 1, Nog 1, 2 ]
e Cultivation for Fruit,—The English hot-house pine-apples are often Fruat.
spoken of as much superior 1n flavonr to those grown n tropical countries.
The frmit appears to have been first cultivatel 1 Enrope at Levden 1 cutvation
1650, and the first pme-apple giown m England was rawsed m the °
Duchess ot Cleveland's hot-honse at Downey Conrt and preseuted by her
gardener (Mr. John Roce) to King Charles 1he Second some tine bdfore
1672—the date at which Rose becanwe the Koyral gardener. [Cf Murray.
Hist Royf Hort. Soc., 1863, 4 and pl.] With the modern facilities of rapid sodera Trade
transport’ to Europe and America, lare- supplies of the frut have
recently reached thewe contments from tue West Indies, from Madeira
and fiom the Canary Iolands. This has led to a dechine 1 hot-house
cultivation, to an immensely 1ncreased supplv and consequent great
reduction 1 price, and has given birth to a highly luciative new
planting industry n all tiopical countries sitnate within practical access
of the European and American markets.

Much attention has recentlv been given to the study of the varieties cuuvated
and races of pme-apple, as also to the methods of cultivation and markets Forms
of supply and demand In India, while the plant 13 cxtremely abundant Indun supph
as a frwit grown i gardens and m some localities has even become com-
pletely acclimatised, little or no effort has been put forth either to improve
the quality or to develop, on a commercial basis, the mdustry of pine-
apple growing, which 1t would appear might be oniginated with advantage
to India and profit to those concerned.

Climates and Localitles.-—-The pine-apple was first introduced on the West western
coast of India, but rapidly crossed the countrv and attained 1ts greatest Tnha
perfection in the Eastern Peninsula. From Calcutta through Eastern and Eastern
Northern Bengal to Assam and Burma may be said to be its best Indian PSteouton
habitat, though 1t also occurs here and there throughout India, and 1s very
abundant on the Western Ghats, especiallv on their somthern extremity.
Speakifig of Bengal, Thevenot (Travels. Levant, Indostan, etc., 1687. pt
1., 68) mentions the pine-apple growing as large a> a melon. In Assam
(more particularly the Khasia hills) 1t might also be said to exist as a
wjld plants and yields a profusion of most delicious fruit. In Tenasserim
it has become so completely acchmatised and 1s so abundant that, as
observed by Dr. Helfer many vears ago, a boat-load of fruit mught be
purchased in June or July for one rupee. Itis thus not by any means
excluswely on the lttoral tracts, nor within the inundated areas of
India, that the pine-apple has attained 1ts greatest perfection, but rather
* considerably nland and on the dry, sandy loams of the lower hills and
terai, though 1n tracts of country subject to a high annual ramfall. A Bsential
warm, moist atmosphere and a well-drained sandy loam would appear, Conditions
therefore, to be the essentials for success with pine-apple.

Varietles.—Indian writers allude to only one or two recognisable Indian*
varieties. Firmunger, for exaimple, speaks of the Sylhet or koomlah pine— V2ot

" & small fruit with very few but exceptionally large eyes ; and the Dacca—
& remarkably smooth pine with white eyes. He then discusses imported
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pues, such as the Ceylon, Penang and several English hot-house forms,

occasionally met with m the fruit gardens of Europeans. Practically,
therefore, little or nothing has been published as to the cultivated races of
the plant met with in India.

Sandy Loams, Soits, Manures, etc.—Nicholls says the best soil is a sandy loam
with good dgainage, and next come the free sands and gravels. Clay.of
all kinds and badly drained lands are unswited. A good proportion of
hme is advantageous, but ammal manure, unless perfectly rotted, should’
not be put near the plants as it 1s immical to their growth. Speede, one
of the earhiest of Indian practical wniters, on the other hand, affirms that

Rich Soil no soil can be too rich and no manure too strong for pine-apples. Woodrow

Recommended  yooommends dried salt-fish as a manure, and urges that during the first

Dried Fish.
opportunity of dry weather i the monsoons the manure should be dug
‘o the soll. But as opposed to such views, and in support of ¢he. West
Indian experience, Firminger tells us that he found the plaxts to rot
and perish from an oversupply of manure. Further that a soil tho-
roughly hightened with leaf-mould, well-decayed cow-dung and sand, may
be mentioned as that on which pme-apples will thrive to perfection. He

Shade then urges that shade of any kind is to be avoided, as 1t will increase the

Watering size of the frmit but greatly injure its flavour. Repeated watering, as the
fruit forms, 13 essential. Firminger further urges, as of great importance,
that the plants should be removed after comparatively short intervals to
new soils. On this subject Nicholls remarks that after three or four years
the plants show signs of exhaustion, and they must in that case be up-
rooted and the land prepared for fresh stock.

Propagation and Seasons.—When the fruit has formed, numerous

By Suckers suckers will be found around the parent stem. These are preferably

By crown of  Selected for propagation, though of course plants may be raised from the

Leaves crown of leaves taken from the fruit, and even from the black seeds often

By Seeds found within the fruit itself. In the West Indies 1t is stated that i hning
an estate the distances apart at which the suckers are to be planted should
not be less than 3 feet, which would give nearly 5,000 plants to the acre.
Nicholls adds, however, that *‘ a better plan would be to line out the lard
in rows 6 feet apart, and to plant the suckers at a distance of 3 éeet n

Plants to the  the rows—this would allow nearly 2,500 plants to theacre ; and after the

Acre. first crop a few of the suckers, say four to each plant, could be lgft, and
then this would give nearly 10,000 fruits for the second crop.” It is most ¢
important to have fairly large spaces between the rows, since the plants
being spiny the necessary room for working the land has to be provided-
Moreover, after uprooting and preparing the land for re-lning it is possible
to set the new plants on the interspaces not occupied by the former

Contmuous crop, and thus to continue cultivation on the same land very nearly

Cultivation, indefinitely. .

The fruit comes into season in the West Indies in from eight to nine
months from the time of planting. Firminger says that for the Lower ,¢

Seasons, Provinces of India the proper season for planting out pine-apple is 1n
August. The plant flowers in February and March and ripens 1its fruits
in July to August, after which, in September and October, it makes its
perfect growth. It sometimes happens, however, that 1t breaks into

Gold-season flower during the latter months and produces fruit in the cold season—

b most undesirable condition, since without heat the fruit cannot ripen and «
*18 accordingly acid and uneatable. On the other hand, Woodrow, writing
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PRODUCTION OF FIBRE

ANDROGRAPHIS
PANICULATA

The Creat

of the Bombay Presidency, says that stron® suckers may be planted” *

between January and March and watered until roots

are formed.

Packing.—The fruit should be cut off with®s sharp knife thmugh ‘the

middle of the stalk and a little before it 1s fully ripe.

In dispatching to a

distance each frutt should be wrapped in straw or paper, and deposited if

possible in a geparate compartment made for itself, or
Jnent for two or three friuts  When either bruised or
tion takes place and the entire consignment mav be
presence of one fermenting fruit.

at mos§ a compart-
over-ripe, fermenta-
ruined through the

Production of Fibre.—The leaves afford a superor fibre, which in
the Phitippines 13 woven into a beautiful fabric called pina (or pigna =
Spanish for & cone) or batuste ananas, a fabric resembling the fimest
muglin. In the Rangpur distuiet, Northern Bengal, the fibre is 1
considergble demand for the string said to be used by the shoemakets.
It 1s also ®mployed for necklaces 1 the Southern Maratha country (Goa).
Jenkinsdrew attention to the Khasia pine-apple fibre in 1836 (Trans Agri.-
Hort. Sor., 1867 ju, 137), aud Wallich purchased, on the Khasia hills in

that year, a bag made of the fibre. Royle speaks of
obtammed from Madras. It will thus be seen that the

supples of the fibre
fibre is by no means

unknown 1 India, though little or no progress has been attamned in the
establishment of a commercial supply. In 1887 Mr. Weynton read a

paper before the East Indian Association on the com

mercial prospects of

Assam; in which he made special reference to Sylhet as a country m which
pine-apple fruit, fibre and alcohol might be produced. Recently Sir
J. Buckingham, then of Amguri, Assam, furnished the Reporter on
Economic Products with a sample of the fibre. This was forwarded to the
Impenal Institute, London, for opmon and valuation. The late Sir
F. A. Abel furnmshed in replv a most encouraging report, which will

be found m The Agricultural Ledger (1898, No. 11).
to be fully up to the qualty of any hitherto seen in
thought would probably fetch £20 to £25 per ton.

The fibre was found
London, and 1t was

. For particulars regarding the method of separation of fibre, the
machinery employed and the vield obtained in America and other coun-
tries, ghe reader must consult the publications enumerated. Though much

.advantage might be expected to accrue to India from the orgamsation of
, @ pine-apple frut and fibre ndustry, the fact that so little interest is taken
in the subject precludes more detailed treatment mn this work.
Minor Uses.—In conclusion it may be added that the minor uses of the
pine-apple, such as its reputed MEDICINAL properties, the prospects of an

industry 11 the’manufacture of alcoholic or other

beverages from the

juice, also vinegar (see p. 1109), as well as the industrial utilisation of the
plant, have been purposely excluded from consideration.

°
ANDROGRAPHIS PANICULATA, Nees: Fl. Br. Ind., iv.,
*«601; Pharmacog. Ind., u1., 46; AcANTHACEZ. The Creat, kurydt, kalmeg,
olen-kitaita, shirat-kuchch:, nela-vemu, nila-veppa, néla-bevinagida, kiryato,
etc. An annual bitter shrub common throughout the plains of India,
from Lucknow to Assam and Ceyloun, also cultivated i gardens.
This forms the principal ingredient of a household MEDICINE called alui,
which is extensmively used in Bengal. The expressed Juice of the leaves with
o Cortain spices, such as cardamoms, ete., dried in the sun, 18 made mto little
globules and given to infants to relieve griping, etc  The roots and leaves are |

febrifuge, stomachic, tonic, alterative and anthelmintic.
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ANOGEISSUS
LATIFOLIA SYNONYMY OF THE GRASS-OILS

Dhaura

D.EP,
1., 241-562,

D.E.P.,
1., 256-8.
Dhagra.

advertised 1 England under the name Halvia (perhaps a corruption of aluf),
as a substitute for qmmne  [Cf Brit Med Journ., March 7, 1891, Proc. Agr: -
Hoxt Soc Ind , 1892, cexv , Rept Cent Indig Drugs Comm , 1901, 1, 148, 157, 327.]

ANDROPOGON, Linn.: Fi. Br. Ind., vu, 164-210. A genus
of Grasses (GRAMINEZE) bv botanical writers usuallv referred to several
sub-genera. «Sit J. D Hooker (FI. Br. Ind.) has, for examnle, accepied
eleven, but Dr Alfred Barton Rendle, in the Catalogue of Weluntsch’s
African Plants, gives only six (which practicallv correspond to as many in
the Flora of British India), while he restores Cyyanebopogon, Heteropogon,
Sorghum and Vetiveria to mdependent positions.

In pomnt of botanical structure there 1s perhaps httle justificdtion for
the separation of these four genera, but as a matter of expediency (more
especially from the standpoint of economic botany) 1t 13 most desirable
that .tndrepogon should be broken up mto a few independent greups or
genera  This view was taken when the ongmal cdition of the tictwonary
was penned, and 1t 15 believed the majority of botamsts, including
Hooker himself, would not seriously oppose the four genera named being
treated as distinct from .findropogon. He has m fact (Handbook
Fl Ceylon, pt. v., 228) admutted that some such view will have to *‘be
eventuallv adopted ” T have. accordingly. 1esolved toassort the available
economic information regarding these plants as follows :—

1 4ndrepogon citratus. 0C, as 1n Watt, D E P, 242-3, see under Cymbo-
pogon vardus, var citratus (p, 459} [Cf Stapf, Kew Bull. 1908, 357-8.]

2  tadropogon contesrtus, Linn, and Heteropogon hivtus,Pcrs = H., con tortis,
Beauu

3 dudropogon hatepensia. Brot , see Sorghwmn halepense, Pers (p 1031).

4 Andropogon Jwarancusa. Jones, 4. laniger. Duthie = Cymbopogon
Jiwarancusa, Schuit (see p 461} [Cf. Stapf, Ic 354]

5. Andropogon laniger, Desf , 4. schoenanthus, Linn, Sp Pl,; A. Jwaran.
cusa, subsp laniger, Hook, f = Cymbopogon Schocnanthun, Spreng. (800 p. 461),
[Cf. Stapf, lc 352-3]

€ Andropogon Masrtini, Roxb , 4 Schoenanthus, Fluch & Hanb , 4. Sehoenan-
thes, var Martine, Hook , f = Cymmbopegon M tini, Stapf, [ c. 359-60 (see p. 451).

7 Andropoegon muricatus, Retz , A. squairosus, Lonn, £, and Anatherumn
murieatum, Beav = Vetiverla zxaniordens, Stapf (see p. 1106).

8. tudropogon Mardus, Lnn, see Cymbopogon Nardus, Rendle (p. 455).
[C] Stapf, l.c 354-5 ] i

9. Audropogon edoratus, Lish, n Journ. Bomb Nat Hist. Soc, 1889, w., ,
128 and t , 1891, vi, 68, 203, also Bomb Grasses, 1896, 70, FI. §r- Ind.,
vu, 177, Stapf, /¢ 363 This sweetly scented grass, Mrs. Lisboa says, bears
the tollowing vernacular names—raidwa-gavat, usad hana, bhos, tambrut ¥t
18 common st Lanowl, Poona, ete , and at the end of the rains gives & purple
colour to the countrysade  The authors of the Pharmacographia Indwa (1.,
570-1) observe ** We have distilled the grass and obtamned from 1tfan essenfial
a1, having at first an odour recalling that of cassia and rosemary, but afterwards
a strong persistent odour of o1l of cassta. Messrs. Schimmel & Co noticed the odour
of pme-needle oil in thus sample, and found the sp gr to be 0 845.” . . . “The
yield of oil from the grass was equal to that obtained from 4. schoenanthus; it
had a deep sherry colour, a sp. gr. of 0931 compared to an equal volume of
water at 84° F > [Cf (Gildemeister and Hoffmann, Volatile Ouls, 209.]

10. Andropogon sehoenanthus, Linn, Sp. Pl , A. laniger, Desf , and A.°
Fwarancisa, subsp landger, Hook, f = Cymbopogon schoenauthus, Spreng (see
p 4ol) [Cf Stapf, lc. 252)

ANILINE AND ALIZARINE (see Coal Tar, p. 344)

ANOGEISSUS LATIFOLIA, Wall.: Fl. Br. Ind., ii., 450;
Gamble, Man. Ind. Tumbs., 346 ; CoMBRETACEE. The dhaira, dhdunr,
' dhavada, hesel, bikly, arma, vellay naga, chirvman, ete. A large deciduous
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ANTIARIS

THE CUSTARD-APPLE

tree of the Sub-Himalayan tracts from the Raw eastward to Central and

Southern India  Ascends to 3,000 feet in altitude.

Dhaura GuM 18 used 1n calico-printing and has heen suggested as hikgly to be
useful to dyers in England (Journ Chem Soc. Indust, Dec, 31, 1887, 79) It1s
largely exported, and constitutes the bulk of the Gum Ghati sold in Bombay (see
Acacia, pp. 15,17). [(f. Hooper, Ediwble Gum. Rept. Labor. nd Mus., 1904-5, 23.]
The®*leaves yield a black DyE and a Tan. Hummel (Seiect. Ree, Govt Ind,
1888-9, 93) valued the leaves for tanmng puiposes at 48 2}d. per cwt (about
dhe-third of the relative valuo of divi-derr) A tanning extract has been prepared
from the bark by Hooper, containing 43 8 per cent of tanmmn The TIMBER 138
strong and tough, but splits 1n seasoning and will not stand damp. It 18 used for
axe-handles, axles, etc , also 1n furniture-making and ship-building, and has been
recommerded for ralway sleepers It gives a goud fuel and charcoal. The
white-wax 1nsec# (Ceroplastes ceriferva) hag been reported as found on this
tree  Other two specics of ecoromic interest are —4 wewminata, Walt, chakia,
panche, etc, met with in Bengal, South Tadia and Burma, which yelds a poor
TIMBERe, -#% pendula, Wall, dhau, dhaukra, etc., o small grogarious tree of tH®
dry forests @ Kajputana and Bandelkhand, wlnch coppices well and yields a
timber much like that of 4. tatifolia.

ANONA SQUAMOSA, Linn,,and A.RETICULATA, Linn. ;
Fl. Br. Ind., 1., 78 ; Pharmacog Ind, 1., 44; ANONACEZE.

The former 1s the CUSTARD-APPLEOf Anglo-Indians, SWEET-SOP or SUGAR-APPLE
(West Indies and America), sharifah, suaphal, dta, Wina, sitg-palam, sitd-punda,
auza, duranr, ete A small tree native of tropical America but much cultivated
mn India. In Central and Western India 1t occurs wild and so abundantly as
almost to constitute forests The latter 18 the Bullock’s Heart, or ramphal,
ramsita, which yields an inferior fruit sometimes eaten

The bhark affords an inferior F1BRE and the fruit, bark, leaves and roots are
used 1n MEDICINE, the latter being considered a drastic purgative The crushed
leaves are apphed to the nostrils of women 1n hysterical or fainting fits. Dymock
intorms us that the seeds yield an Ors and three REsixNs, the latter appear to be
the acrid principles and are useful as INsecTIcIDES  The same quality 18 aseribed
to the leaves and 1mmature fruits. The FRUITs are eaten by both Natives and
Europeans, and in the West Indies a kind of cider 1s made from them. The
fruits of the wild plant have proved useful in fammune The cultivation 18 sard
to be simple  The seeds, obtained fresh from the fruit, are sown i pots about the
middle of Foebruary The seedlings are transplanted into holes 3 feet deep by
3 feet diameter, which have been filled with cow-manure, old mortar and garden
go1l 1n equal parts. The trees should be pruned and re-manured every March
or Apn) and well watered until the rains set n (J H Dreves, Ind Gard,
Fob 23, 1899). The Custard-apple 1s 1n season 1n Bengal during the greater part
of the rai;xy and cold months (Firminger), and constitutes one 6f the chief fruits

oof that season  Another species, the Chirimoya of Peru (L. Chesimolia, Miler),
18 scultivated 1n parts of Burma for the frmt, and 1t appears to do well
[Cf Land Rec. Admin. Rept, Rangoon, 1904, 18 ]

ANTIARIS TOXICARIA, Lesch.: Fl. Br. Ind., v., 537 ; Gamble,
Man. Ind. Tumbs., 651; Urticace®. The Upas Tree, jasind, karwat,
all, jazigri, aranph, hmyaseik, etc. A g@igantic tree of the evergreen
forests 19 Burma, the Western Ghats and Ceylon.

Very full accounts of the legendary attributes of this tree and of the investi-

*gations into the subject may be found in the above-named works, and also in the

harmacographia Indwa (1, 348-556), Yule and Burnell (Anglo-Ind. Gloss.,
Hobson-Jobson, 952-9), and the Kew Bulletins for February, October and
November, 1891. The tree exudes a white REsIN used for poisoning arrows.
[C} Lewin, Die Pfeilgufte, 1894, pt. m, 301, etc.] The inner bark gives a
FiBrE which makes strong cordage The Natives strip the bark mto large
pieces, soak them in water and beat them to obtamn the white fibre. In Western
gndia the tree is known as the “ Sacking-tree,” because the tough bark 18 strpped
off whole from branches or young trees to form rice-sacks, a section of the stem
being left to serve as a bottom to each sack. The seeds are said to be used n
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AQUILARIA '
AGALLOCHA THE CALAMBAC OR EAGLE-WOOD

Agar

.

‘D.E.P,
i, 270-1.
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D.E.P.
i, 871-2.
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¢

‘ MEDICINE as a febrifuge agd anti-dysenteric. [Cf. Horsfield, Plante Javanicm

rarores, 1852, 52-62 ]
12 R «

ANTIMONIUM or ANTIMONY ; Ball, Man. Econ. Geol. Ind.,
163-7: Holland, Rec. Geol Surv. Ind., xxxu, 97. The surmd, surmah-i-
Isfakans, amjan, anjanak-kallu, anjanam, wsmad, etc. A black ore of
antimony or tersulphide. '

Antimony-sulphide (stibnite) occurs at Shigri in Lahoul, also in the Jhelum
district of the Panyab, and in Tenasserim of Burma Large quantities of the ore,
containing gold, have also heen discovered in the Amherst district of Burma
Natives do not seem to utilise this metal as an alloy. Its chief use 18 1 the
manufacture of type-metal It 18 employed by the ladies as a cosmetic, but
much of the antimony sold for that purpose 18 really galona impprted from Kabul
an'd Bokhéra, which 1s often confused wath antunony

w

APIUM GRAVEOLENS, Linn. ; Fl Br. Ind., 11.,679"3 UMBELLI-
FERE Celery, aymud, chani, ajwan-kaputa, karafs, ete.; commonly called
salert in Indian bazars.

A glabrous herb native of England and other parts of Europe, and widely
dustributed—e g to North Africa and the shores of New Zealand  Itis cultivated
in different parts of India during the cold weather, chiefly in gardens near towns
for the use of the European population. It 13 also cultivated in Bengal for 1ts
seed and 1n the Panjab for1its root In MEDICINE the officinal root 18 considered
alterative and diuretic, and the seeds are given as stumulant and cordial. Coolked
celery 1s said to be useful in rheumatism The seed 18 eaten as a SPICE by the
Natives, and the blanched stems and leaf-stalks by Europeans In the wild state
1t 18, to & certamn degree, powsonous [Cf Forster, Pl Esc, 1786, 67; Paulus
Agneta (Adams, Comment ), m, 106, Pharmacog Ind ,ii, 122-4, Queensland Agra.
Journ., 1903, am, 257, US Dept. Agn, Farmer's Bull , 1902, No. 148 ]

AQUILARIA AGALLOCHA, Rouxb. ; Fl. Br. Ind., v., 199-200 ,
Gamble, Man Ind. Twmbs., 579 ; Pharmacog. Ind., m., 217; Brands,
Ind. Trees, 546 ; THYMELEACEE. Calambac, Aloe- or Eagle-wood, the Aloes
or Lignum Aloes of the Scriptures, agar, ugur, ugal, 4d, sas, akyai, kayu,
garu, etc. The Sanskrit agaru (a privative, and gary heavy—a name
given to 1t from the circumstance that it does not float on water) is dhe
root from which most of its vernacular names have been derived. Laghu
or lauha, another Sanskrit and Pah synonym, 1s supposed by some to
be the origincof the expression Aloes-wood—and might therefore be
accepted as denoting a light form that would float on water. ¢ .

It 13 a large evergreen tree of the Bhutan Himalayva, Assam, Khasia
hills, Eastern Bengal and Martaban hills (Burma). It attains a height of
60 or 70 or 100 feet and a girth of 5 to 8 feet. It 1s fit to pe cut dewn
for agar collecting at 20 years, but some authors consider 1t 18 not mature
until 50 or 60 years. Another species, .1. malaccensis, Lamk., 1s
supposed to be the Eagle-wood of Malacea and of Tenasserim.

A review of the recent information collected by the Reporter on €conomic
Products (wnitten by Hooper) will be found in The Agricultural Ledger (1904,
No 1) Tho wood n1ts ordinary state 18 not of much value, being paleincolour, ights
andinodorous  But under certain conditions a change takes place 1n both trunk
and branches, the wood becoming gorged with a dark resinous, aromatic juioe,
which gives 1t & greater spectfic gravity. The portions thus impregnated are
collected and constitute the drug called agar, which 1s esteemed 1n proportion
a8 1t abounds 1n resinous matter In no other part of the tree 1s this fragrant
resin deposited. There 18 no external mark by which to recognise good from
bad trees ; they have to he cut down to discover the resin, which is only richin
one out of twelve. The average yield of a mature tree is 6 to 8 lb., and aif
exceptionally good tree may afiord as much as Rs. 300 worth of agar. It 1s
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NATURAL PAPER AGALLOCHA

difficult to decide what 13 the predisposing cause of the secretion of this oleos
resin, but the majority of forest officers are of opthion that 1t 18 usually, 1f not
always, found where some former tnjury has been recetved The old tradition
mentioned 1n the Ain-1-Akbar (Blochmann, transk, 80). that the bragches Were
lopped off and buried in the ground in order to cause the formation of the resin,
has been completely exploded by modern research

The Drue occurs 1n pieces of extremely irregular shape and size. The
lafgest rarelygexceeds u pound in weight, while some ot excellent quahty 18 met

o With as small chips or sphinters  The hghter portion of wood called doom 1s the
cheapest and 1s sold for Ra 1 to Rs. 3 a seer, the black or browmsh-black 1s the
true agar of commerce and 18 culled ghurkee , 1t 1 worth from Rs. 16 to Rs. 20
a seer. The Awn-t-Akbar: ([ ¢ 81) gives full dicections for the distillate called
chuwah, used 1 perfumery.

Froth ancient tumes «gar has been used all over the East on account of 1ts per-
fume and 1ts suPposed MEDICINAL qualitie  1t13aliuded to repeatedly in The Bower
Manuscript as aguru (Hoerrle, tiunsl 21, 23, 104), which may be described
as & medjcal treatise which dates fiom the 5th century It 1s to-day employed
largel 1n China, and utih=ed as incense and in the manufacture of joss-sticks * It
15 met whth 1n most Eastern bazirs, including those 1n Syria, where Hanbury
found 1t for sale In Svlhet 4 certain (uantity s collected each year for the sake
of extracting from 1t a sort of c¢ssential o1l (agar-attar), which 1s considered as
costly as attar of roses  In Bombay agar-batis or agar-lights are made of various
swoeet-smelling substances of which aloes-wood 1s the chief ingredient  These
sticks are burned as incense or are used to perfume apartments Marco Polo,
Garcia de Orta, Varthéma, Barbosa, Linschoten, Herbert and many other of the
early European visitors to India allude to Eagle- or Calambac-wood, although in
some cases 1t may be questionable whether 1t 1s the present plant They one
and all attribute, however, the finest guality to Cambodia, or to some part of the
Malay Peninsula or Archipelago Prebble, spesking of the present traffic, says
the best quality, imported into Bombay, comes from Bank k  He mentions two
well-known trade quahties, the gagal: (4. Agaliocha) and the mawardy (4.
malaceensiny, Do these correspond to the ghark: and mandali of the early
writers ? To 4. malaccensin has very possibly to be referred the jangh agar
and the Singapore agar of the Bombay market But the Sylhet agar holds an
honourable position  Various quahties are mentioned by most of the early writers
such as Abul Fazl (in the An-1-4kbar:, {c) Roxburgh wrote a long and hughly
mstructive article on 4. dgaliocha. which was followed by an article by
Henry Thomas Colebrook  These two papers give practically all that 1s known
of the Indian Agar-wood (Trans Linn Soc , 1835, xxu, 199-206, pl. 21) Rumphius
some time previously described two kinds of true and two kinds of false aloes-wood.
The first of the true forms he says was the kiam ot the Chunese and calambas of
the Malays, and was obtained from Cambodia; the second true form was the garo
or gasu (& word that may be accepted as the Malayan variant of agaru)—both are
possibly varieties of A. malaccensin. According to the authors ot the Pharma-
cograpfua Indiwca the best MEDICINAL quality 1s the ghark: +4d from Sylhet.
{Cf Pauwlus Egineta (Adams, transl ), u1, 18, Pyrard, Voy E. Ind, 1601 (ed

*Hakl Soc.), 1, 335, 11, 360 ; Clusius, Hist Erot Pl, 1605, 172 ; Barbosa, Coasts
E Africa and Malabar (ed Hak] Soc ), 204 ; Herbert, Travels, 1677, 333 ; Milburn,
Or. Commy,, 1813, n, 312-3, Birdwood and Foster, E.I C. Fwrst Letter Book,
337, 340,° 406,° 410, 427-8; Buchanan-Hamulton, Comment on Herb Amb.,
in Mem Wern Soc, 1832, v1, 276, Taylor, Topog Stat Dacca, 250 ; Hooker,
Hum Journ (ed 1834), n, 328; Moeller, in Pharm Post, 1896, 1898, Holmes,
Mus. Rept, Pharm. Soc Gt. Bru., 1895-1902, 39-45]. The last-mentioned
work ¢s an exceedingly instructive review of Moeller’s results, and republishes
hus 1llustrations of mucroscopie sections of the various forms of the wood, ete, etc

Mr. E. A Gait, who was director of Land Records and Agriculture, Assam.
in 1894, drew attention to the fact that the bark of Aquilaria Agallecha affords
a NATURAL PAPER that appears to have been used for ages by the aboriginal
tribes of Assam, hike the birch bark of the Aryans The information then col-
lected will be found 1n a paper on the dbstract of Contents of one of the Ahum
Puthis (Journ As Soc, Beng, 1894, Ilxmi. pt 1, No 2), from which the
following may be given: ‘‘ Although the bark was widely used as a wnting-
material throughout Assam, ptior to the mtroduction of puper, 1ts employment
as such seems to have escaped notice. Brahmins and Goshais in the habit of
performing religious ceremomes in the houses of their disciples or in the presence
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ARACHIg® .

HYPOGEA THE EARTH OR PEA NUT
Ground-nut .
«of the gods in the temple, consider 1t 1mpure to have their maniras written on
mll-made paper and, therefdre, retan the custom of winting their sacred books
on the prepared baik of the sack: tree ” Loureiro says that the common paper
of the Coaehin-Chinese 18 made of the bark of A. malaccensiz. Besides forming
the leaves of hooks the bark i1s sometimes used as covers for binding books  The
Nagas and other hill tribes prepare strips of the bark by which they hang their

Fibie baskets on the forehead The FisRE 1s employed for making ropes, but 1t is
not very lasting ©

Taggar Taggar Wood, accoiding to Holmes, 18 a dark-brown timber exported froms

‘Weod. Madagascar to Zanzbar, and thence to Bombay, but Colebrook so long ago as

1851 spoke of 1t as a wood sold 1in Bengal to the unwary as a substitute for agar.
hck, 1n a letter to Roaburgh, gave tuggur as the Bengal name for a wood found
n the llls near Sylhet, a geographical reference that might suggest Excwmcaria
tyallocha, aplant known by various Indian names such as thille, tlas, afd tayaw
kayaw m Burma, and tala kwwye i Ceylon  So far as Roxbufh was aware,
howbver, 1t did not afford anv form of agar-wood  Mason speaks of 1t as Binding

Aloen, and by others 1t 1s called the Tiger’s Malk Tree. . ¢
[ .

L]
D.EP, ARACHIS HYPOGZEA, Liun.; Fl Br. Ind., ii., 161, Cooke,
1, 282-T. FI. Pres Bomb , 1., 408 De (‘andolle, Orig. Cult. Plants (Engl. ed.), 411;
gsgund— « Molson, Tertbook Ind Agri., m., 102 Agri. Ledg., 1893, No. 15; 1899,

’ No 12, 147; 1900, No 1, Burkill, Kew Bull, 1901, 175-200; Lecu-
MiNos.E  The Ground-nut, Earth-nut, Pea-nut, Monkey-nut, Pindar,
Katjang, Pistache de terie, Manila-nut, Chinese-nut, and 1in the

. vernaculars of India (which for the most part are translations of one
or othet of the names mentioned), mung-phals, bhui-mung, bhur-singh,
bhur-chana, villayoti-(bildtr) mung, chini-badan, Manila-kotar, veru sangalu,
mnyeleh, mibe, ete. There are thus no Indian names that would mmply an
ancient knowledge of the plant.

This 18 undoubtedly, therefore, another of the very long hst of plants
Introducedinto  1ntroduced mto India m comparatively recent times. There would seem
India Iittle room for doubt that though nowadays extensively cultivated in all
tropical countries 1t 1s ongmnally a native of Brazil. But there would
appear to have been successive and possibly independent efforts to intro-
duce 1t mto India. It may have come from China to Bengal (hence the
name Chuni-badam), from Mamla to South India (Manila-kotas), and
from Africa and very posaibly direct from Brazil as well, to Western Inda.
Apprarance 1n History - It does not seem necessary to quote all the passages that sdpport
Burope these conclimons  4Perhaps one of the earhest direct references to this plant, as
grown 1n India, oceurs in Buchanan-Hamlton’s Travels through Mysof, etc,
published ornginally in 1800. In the Report of South Arcot (1850-1) mention 18,
made of 4,000 acres heing under the erop The nut made 1ts appearance
Europe as a commercial product about the year 1840 The Indian modern
Indian Trade trade may be said to date from a Resolution of the Government of Jndia puhe
hshed m November 1877, and a subsequent Resolution of August 1879 In
consequence of the replies to the latter. J E, O’Conor wrote a report on The
Cultiwation of Ground-nut wn Indwa (Journ Agri -Hort Soc Ind, 1879, ns, w1,
87-98)  After detailing the facts ascertained regarding the extent of cultivation
and other useful and mteresting particulars, he drew attention tersely %o the
present position and future prospects of the Indian foreign trade in the nut.
Early Shipments The exports were 1n 1878-9, 25,472 cwt., ‘“ or little more than 1 per cent of .
the 1mports into France The question now 1s, whether India should be content
to leave Frunce to draw all her supples of this valuable food-stuff and com-
mercial product from Africa or whether she should not enter actively into
competition for ut any rate a substantial portion of the trade > (L¢ 97).

Space cannot be atforded 1n this work to deal very fully with the
subject of the ground-nut It may, however, be useful to enumerate, 1
sequence of date, some of the more important pubhcations 1n addition to
those mentioned m the Dictwonary [Cf Dymock, Mat Med. Western Ind,
4884, 674, Church, Fooud-Grains of Indwa, 1886, 127 ; Pharmacog. Ind., 1890,
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494-6, Voelcker, .Journ Roy. Agi. Soc, 3rd ser., 1892, m , 727-30; Sabba Rao,
The Ground- Earth- or Pea-nut, Mad Agri Dept Bull, 1893, No. 28; Robertson,
Journ Roy Agri Soc, 3rd ser, 1893, 1v, 648-51, Imp. Inst Handbook, 1893,
Handy, Pea-nuts, thew Culture and Uses, U S Depm Agrr Farmer's Bujl, 1895,
Ne. 25; Batten, Queensland Journ. Agin Dept, 1899, Trop. Agrist, June 1,
1900 ; Barber, The Uround-Nut Crops near Panruti, 8. Arcot, Mad Agri.
Dept. Bull., 1900, No 38; Leather and Benson, The Ground-Nut Crop, Rept
on Certamn Argl. and Exper, Mad .Agr. Dept Bull, 1900, No 41, Leather,
Rept Land Rec. and Agrv Mad., 1900; Imp Inst Tech Repts, 1903, 126, 130 ;
Ann  General Memo. Earth-Nut Crop Ind (wsued by the Director-Genersl
of Statistics), 1899-1904, Freeman, Ground-Nwts W. Ind, Imp. Dept.
Agry, pamphl. ser.,, No. 25; Rept. Diwseasc of Ground-Nuts, Mad. Board
Rev., Juile 1904, No. 615, Barbor, Sc Rept Dept Agri Mad, 1905-6;
etc, etc.

CULTIVATYON.—Although grown here and there all over India ag & Cultiva-
gardgn and even an occasional field crov, 1t 1s only in Madras and Bombay tron.
that the pea-nut 1s produced on a commercial scale. The remarks that Sucf Gentres of
follow wilf, therefore. be restricted very largely to an abstract of the
available particulars regarding these two Presidencies.

Area.—In most proviuces the area under the crop 18 not returned
separately from other pulses or other oil-seeds, so that a complete statement
cannot be furnished. O’Conor tells us that in 1879 there were in all
India 112,000 acres under the crop, of which 70,350 acres were 1n Bombay
and 34,630 acres in Madras. Ten years later (1889-90) Madras alone was Madras Area
returned as having had 279,355 acres, of which 185,876 were 1n South Arcot,
the chief seat of South Indian production. From that date the populanty
of the crop steadily declined up to 1897-8, from which Jate 1t improved.

Omutting the last three figures, the areas 1n Madras were as follows —
258 m 1890-1, 201 in 1891-2; 226 1n 1892-3; 247 in 1893-4; 226 in
1894-5; 243 1n 1895-6; 157 in 1896-7, 94 n 1897-8, 116 n 1898-9;
102 1n 1899-1900 ; 229 m 1900-1, 337 1n 1901-2; 421 1n 1902-3; 384 1n
1903-4 ; 366 1n 1904-5 ; 393 1n 1905-6, and the cstimate for 19067 shows
the Madras area as 507,600 acres, while that of Bombay 1s only 93,800
acres. The explanation of this dechne and subsequent expansion will be
fopnd below—w1z. the improvement rapidly accomphshed by the ntro-
duction of a new stock. The experience of Bombay (including its Native Bombay Area
Statess mainly Kolhapur) has been somewhat similar, except that pro-
»duction has not recovered. The acreage under the crop,in 1891-2 stood
, 8t 145,468, and in the succeeding years, expressed 1n hundreds, was as
follows —1421n 1892-3; 184 1n 1893-4; 159 1n 1894-5; 164 1n 1895-6 ;
148 in 1896-7; 120 1n 1897-8; 101 in 1898-9, 71 in 1899-1900; 64 in
1900-1; 96 in 1901-2; 69 in 1902-3, 89 in 1903-4; 93 n 1904-5; and
95 1n 1905-6. ‘Bombay cultivation may be said to be confined to the hrcimeu
Deccan and the Karnitak with Sholapur and Satara as the most cniet Distnets.
important districts.

Varjeties and Races, also Deterioration of Stock.—From the early varieties.
imported stock there had gradually developed certain races of the plant

»thut within the past few years came to be spoken of collectively as
the ‘“Indigenous Variety.” Some of the so-called indigenous races
are grown purely and smply on garden soill and eaten as nuts, Edible and
others are specially adapted for field cultivation and vary greatly m 74
the amount of o1l they contain. Although doubtless inferior, India
thus possesses a series of races that correspond to the large edible

* forms produced i perfection in Amenca, and to the special smaller oil-
yielding nuts of Africa. In the Madras Bulletin (No. 37) mention 18 made-
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of a communication from {he Madras Chamber of Commerce attributing the
decline in the production of the nut to a deterioration in the quality of the
Indian gtock. In reference to that opinion, Sir William Thiselton-Dyer,
then Director of the Royal Gardens, Kew, addressed the Under-Secretary
of State for India on February 23, 1899. The following passages may here
be given from that letter: ““I may say at once that deterioration of
seed is a facile theory which is continually advanced whefl the produc?e
of a crop is disappointing. It is one in which [ have very Lttle belet.
The real explanation of the falling off 1s to be found usually in the ex-
haustion of some constituent of the soil. Madras ground-nuts have long
been known to be poorest in quality of any to be found n cémmerce.
The percentage of oil in shelled kernels 1s given in the Unfted States Con-
sular Report (April 1, 1894, 683-9) as follows :—Senegal, 51 : East African,
49 ; American, 42 ; Madras, 43. From these figures it does mot.appear
that any advantage would arise from introducing American seed. As to
Japan ground-nuts I have no information. The o1l from the American
seed again appears to command an inferior price to that of Africa.”

“ The problem 1s one which should be taken up on an experimental
farm. It is not improbable that want of potash is the cause of this dimn-
ished yield, if the diminution be a fact. Manuring with wood-ashes would
be a simple means of testing this” “ Formerly the cake or residue after
the expression of the oil was only used for cattle food. It1snow converted
into vanious palatable forms of human food, the use of which has been
tried with success in the German army.”

The reference to American and Japanese seed was doubtless 1n
consequence of the proposal to import such seed having been made
in the Madras Government Proceedings. The above letter caused a
searching and highly beneficial inquiry to be nstituted in both Madras
and Bombay. Opinions were called for from the District Officers of
Madras Presidency, but the rephies may be said to have manifested a re-
markable agreement in favour of the theory of a deterioration of the Indian
stock having actually taken place. Mollison, on the other hand, wrote:
I do not think that any positive deterioration 1n the seed of the Bombay
crop can be proved. There 13, however, perhaps good reason to joy 1ssue
with the Madras Agricultural Department and test on Governmmnent Farms,
whether 1mported seed of the better varieties give better results shan the
indigenous seed. I should, however, do this in the first instance on a
small scale.” It has been shown by the areas of production, that quite
as sertous & dechine, however, took place in Bombay as in Magras. Itis
probable, therefore, that the shrinkage i both Presidehcies® may haVve
been due to the same causes, whatever these may have been.

Acting on the opinion of its local officers, the Madras Goverrnent
imported various reputed races of seed, and private individuals geem to
have done the same. The result was that the mdigenous varieties were
rapidly displaced, and it is believed at the present moment they hardlys
anywhere exist in the Madras area of field cultivation. Barber in his
report (published 1890) says: “ Two or three years ago something like a
revolution had occurred m the introduction of a new variety called the
Mauntius ground-nut. The suddenness and completeness of this change
is worth considering.” Barber accordingly gives particulars of the
crops found by him en certain fields. He only came across four little
pieces of land containing the indigenous plant, and these he did not think
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collectively could equalean acre m extent. He then continues: * The
ryots of this neighbourhood have, therefore, changed their seed, and I
believe that they have obtained a good variety and have thus.greatly
improved their position.” In another passage Barber again returns to
the subject . ‘“ There has recently,” he says, “ been a change of seed—
a fact which is of undoubted importance in the checking of disease, if of
no further adantage.”

* Benson (Bull. No. 41) gives the results of the Madras Govern- Experiments
ment experiments, as also of the French Government experiments at ith various
Pondicherry. These showed splendid results in Madras with the Haut
Saloum warety from East Africa, and in Pondicherry with the Senegal.

The returns of®he Saidapet Farm were as tollows *—Country, 271 Ik, ; dsdras Results.
Mauritius, 425 Ib.; Japan, 427 Ib.; Ruffisqul, 598 lb.; Sine, 884 lb.;
Ga,mﬁie, 15021 1b.; Haut Salouni, 1.379 lb.; American large, 303 lb.g
and small,#436 Ib. per acre. The figures of the Pondicherry experiment
from equal plots were as follows —-yield, 21 lb. from Bombay seed ;
41 Ib. from local seed ; and 652 Ib. from Senegal seed. Benson then
concludes by explaining that the so-called Mauritius, now largely being
grown in the Presidency, came in reality from Mozambique, though
brought to India by a passenger from Mauntius. * That variety,” he
adds, “ has given results on a par with the Senegal, but the seed contains
a resino-gommeuse substance which, as 1t remains in suspension in the
oil, delays the setthing and gives a very pronounced taste of the ground-
nut to the 01l.” Mollison (Textbook, l.c. 104) says: “ A good crop on sembay
suitable land hberally managed will, on an average, yield from 3,200 to Expenence.
to 3,500 lb. of unhusked nuts per acre. These figures apply only to good
land. The proportion by weight of unhusked nuts to those with husk
removed is as 4 to 3.” “ They are usually sold unhusked, and are worth
from 30 to 45 Ib. per rupee according to locality and season.”
In response to the reputation of an inferior yield of oil from the Indian
nut, Leather made an extensive series of analyses, the result being the dis-
covery that the yield i the indigenous seed averages from 40 to 44 per cent.
and that of the so-called Mauritius from 44 to 49 per cent. It would thus
appear that India has not only secured a more prolific plant but one richer
mn o1l by the importation of the Mozambique seed. As already indicated, an Improvement
improvewent in production has taken place, which must, to some extent, »Froduetion.
'be, the direct expression of the renewed popular favour of the crop. Of
Indian agriculture, however, it would not be far from correct to affirm
that the selfish systems pursued very often result i an unconscious
retfograde gelection, so that it may be believed degeneration of imported
stock is an exceedingly frequent result. But it goes without saying that
the continuous cultivation of the same plant with little manure and an
imperfecg rotation must produce a poverty of soil and a corresponding poverty of sout.
decline 1n the value of produce. Fresh supphes of seed or seed brought exchange
-from a distance to the country or locality of cultivation, is in all branches ©fSced
of agriculture an admitted advantage. It remains to be seen how long
the new seed will retain its superiority on the Indian soil and under Indian
methods of cultivation. By way of concluding this paragraph, therefore, it
may be added that there is little or nothing to prove that a decline in the
oil-yielding property of the Indian stock had actually taken place. It
was grown originally as an edible nut, and it is probable that no effort was Eable xot.
made to improve the stock into an oil-yielding form, so that it was, doubt-
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less, alwavs inferior as an.oil plant, just as the American plant is 50, com-
pared with the spectal oil forms of Hast Africa. Mr. E. Solly reported
to the Royal Asiatic Society (Commuttee of Commerce and Agriculture)
in 1838, that he found the Indian ground-nut to contain 45'5 per cent. of
oil. O’Conor tells us that in 1878-9 the husked sced yielded from 33
to 60 per cent. of oil. It thus seems highly probable that the present
average, ascertamed by Leather, may have prevailed evbr since India
participated in the world’s supply of the nut. But within recent years tha
Indian plant has been subject to several diseases, and may have become
1n consequence less profitable to the cultivators than was formerly the
case. “

, Diseases and Pests-—In The Agricultural Journal of Ihdwa (1, pt. 1.,
170-1) there will be found a short note by ' A. Barber on this subject.
‘“The pests attacking ground-nut are comparatively few, the principal ones
Lemng © Surul’ or * Mudupucht® und * Tikka’ The latter 13 & fungoide disease
which 1s not at present very serious in this part of India and apparently prevesls
1 damp, cloge weather.  Swurul on the other hand 1s umversally present and does
great damage. The word ‘ Surul’ means a * curling’ and 18 dependent on the
habit of the insect of burrowing mside the tissues of the leaves, which curl up and
get distorted. The chrysals 1s formed in a fold of the leaf The insect 1s a
minute dark moth (Anacampnin nextoria, Meyr) of very active habits and 1s
probably nocturnal. On walking over the fields a constant shower of disturbed
msects may be seen that quickly seek shelter under the neighbouring leavea The
walls of bungalows 1n the neighbourhood are sometimes blackened at mght by
mullions of the moths attracted hy the bright hights.

“The Surul puchr appears to profer laymg one eggin each leaflet, which
speedily turns brown and withers. In a bad attack the whole field assumes a
blackened or blasted appearance. As 13 tho case with most pests of ths
class, showers of rain are most beneficial, while hot sun and dry air lead to rapuwl
mcrease, whether in dry or irrgated crops

‘*“ From the mternal working of the caterpillar 1t 13 doubtful whether spraying
will be of much use, but, on the other hand, 1t seems probable that light traps
may help in destroying the moths at mght.”

Seils.~—The ground-nut requires a sandy loam, hght and porous, with
plenty of lime, froe subsoil drainage and a liberal supply of water. In Madras,
according to C K. Sabba Rao, the hest soil is ash-coloured, absorptive and
farrly retentive of moisture The nut, however, 18 most generally grown on the
more prevalent red sandy loams, but the opinion preveils that the darker fhe
go1l the darker the nut and the less desirable for seed purposes. Mr. Handy
urges this same fact, namely that a light-coloured soil gives a light-colowed pod
and thus improvegthe selling value as anarticle of food, though, he adds, ‘* equally,
sound and well-flavoured nuts may be produced on other soils.” Sabba Rao
further observes that salt soils are unsumted, though stony soils rich in sand (if
well manured) may yield a lughly profitable return, while clayey sotls are quite
unsuited. In South Arcot, he tells us that the ground-nut had displaced indigo.
since it 18 more profitable ; on the soil on which the one crop flourishes the other
may be equally successfully grown. Mollison, speaking of Bombay, observes
that although rased on black land it delights in a good loam. But he adds that
a heavy crop cannot be got without manuring and careful tillage.

Rotation of Crops.—Sabba Rao remarks that the ra:yats are unanimously
of opmion that ground-nut 18 an exhausting crop and that it cannot e culti-
vated uninterruptedly without the liberal use of manure. The rotation, which
they observe, 18 with the second crop off the same field within the year, a
rest being gaven every fourth or fifth year. * In the majority of cases, in South
Arcot, the crop 18 sown amongst a standing crop of kambdu (Penninetim typhoi-
dewm), rdgi (Elensine Coracana) or other crop when the latter is being hand-
hoed. In places whero the crop has been recently introduced and plenty of good
manure 1s available, 1t 18 cultavated either year after year on the same land, or
only with an intervening crop at intervals of 4 or 5 years, whilst in some villages
of the Shiyali taluk itis cultivated without intermission. In the neighbourhood
of Panrut: . . . the crop is changed once 1n 4 or 5 years.” Sabba Rao next'
gives particulars of the various crops with which ground-nut may be rotated and
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the reasons for and aganst each, and adds that $he most poptlar rotation is*

with the cereal varagu (Panicum mtiacenm. Barber recently re-investigated
the question of rotation of ground-nuts with other crops and came to the con-
clusion “ that the charge of continuous cropping wis well-founded The answer
usually given to general inquries on the subject was that a rest of one year was
allowed 1n every 4 or 5’ ** The flelds may be sad to have little rest. Several
crops are usually taken off in the year, of which ground-nuts form one ”  * Of
scientific rotatgon 1t may safely be asserted, as regards ground-nuts, there 13 none.
#lthough the interval of rest allowed to the land shows that the ryot 13 aware ot
its advantage’ Barber thus views rotation from a difterent standpont to
that of the Indian cultivator, and by most persons s views would be upheld

Mollison, speaking of the rotation {)ursuerl m Bombay, says the produc-
tion of ground-nut 1s undertaken by well-to-do (ultivators, and 13 an indication
of proséerlty and easy circumstances It 13 often rotated with sugar-cane
and chilhes, and 1s occasionally taken where potatoes omions, and hringals (selte-
nwm Melongena) are grown. In tho zarden land of Surat, where chiclo (a sedge)
18 a%troublesome weed. the growth of ground-nut helps to suppress it, and the
thorouth digging which the sol gets 1 v movirg the nut 15 very beneficial
Among gatden crops ground-nut occupies the mmnportant position which gram
holds among dry crops.

Manure.—Sabba Rao observes that the best manure appears to be the silt
deposit of tanks, and <o highly 1s this valued that the cultivators carry wilt
from great distances and even pay lugh prices fur the prmivilege ot removing
it. In Senth Arcot the tields are so manured once 1n 4 years with from 50 to
100 cartloads per acre The silt from the Perumal tank (that most i use 1n
South Arcot) has been found to contain about 22 per cent of hme and neatly
70 per cont. of sand. Lime 1s fully recognised as a valuable manute for the crop.
{Cf. Saidapet Farm Manual.] Ashes are also reckoned as very good manwute tor
ground-nut, more especially on poor, sandy soils 8o nnportant 1s this that ashes
also are cariled great distances, even by rail. to the ground-nut area  Ashes are
in fact apphed every year, sometimes at the rate of 30 cart-loads an acre
With regard to Thiselton-Dyer’s recommendation to test the wvalue of
wood-ashes a3 a manure, 1t may be remarked that Leatlor made a special
examination of certainsoils 1n South Arcot, commonly under ground-nut. He
found them all very deficient in lime. Four contamed too httle phosphate :
five were low in nitrogen, and only one showed a defect m potash  Mollison
remarks on the subject of manures for ground-nuts that sheep or goat manure,
apphed either by folding the flock on the field or otherwise, 15 conaidered specially
smitable, but, failing this, ordinary farm-yard manure should be applied 1n
cqusiderable quantity. Deep ploughmg and thorough pulverisation of the soil
before sowing help the crop muterially.

Preparation of Land and Seasons of Sowing and Reaping.— After

, the remarks already made on soils, rotation, etc., it 1s hardly necessary
to do gmore than observe that ordinary methods of tillage usually

* suffice. About 90 Ib. of seed per acre will be sufficient for sowings made up
to the middle of August, but later on about 112 lb. are required since the
plant does not grow so luxuriantly. The crop 13 sown thickly since the
bulk of the* pod® are borne within a few mches around the central stem.

The crop is generally hand-hoed twice, about fifteen men per acre being
required each time. The bullock hoe is not used owing to the injury done
by it tq the crop. In normal seasons ground-nuts, sown under irngation,
are watered twice a week during the last two months. While being

« watered it is customary to weed the plots, and m some cases the plants
are lightly trodden under foot with the object of bringing them into
better contact with the soil. On unirrigated land the crop is sown any
time between the middle of June and the middle of August ; ou irngated
land from the nuddle of August to the middle of September. The latest
possible sowings are from September 30 to October 15, viz. in Chingle-

oput and North Arcot. There would thus appear to be two areas or con-
ditions—an eaxly and a late. The normal dates of sowing for the former
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would appear to be from July 15 to August 15, and for the latter from
August 1 to September 15.

‘ The ruration of the crop in the soil seems to vary considerably. The
crop sown on nrigated land m South Arcot normally on July 10 comes into
season about October 10, having occupied the soil for only three months.
Again, the crops sown normally on June 15 in the Bhavani and Causery
valleys are not mature until January 15, and have thus occupied the soil
for seven months. Usually the crop occupies the soil o little over five
months, and thus for the early districts (such as South Arcot) it comes
into market from January 15 to February 15 and for the later districts
(Chingleput and North Arcot) from February 1 to March 15. As a rule,
however, in the districts of late sowing the crop occupies the soil for a
slightly shorter period, and thus comes mto market approximately at the
same time as the other sowings.

Of Bombay Mollison observes that the ground-nut is usuaky a khartf
(rain) crop, sown as soon as the previously prepared soil has been
sufficiently moistened by the first fall of rain 1n June ; but in the Deccan
1t 18 also grown as a rabi (winter) irngated crop. The monsoon crop
occupies the so1l six to seven months, and in the absence of rain the land
must be kept moist artificially. It is usual to give two to four waterings
during the last two or three months. The seed 1s ordinanly sown between
monsoon showers, when the land is dry enough to be worked by a plough.
The crop should be weeded at least twice. As soon as 1t shades the ground,
no further attention, except watering, 1s required. The crop 18 harvested
hkes potatoes, sometimes with a plough, but more often the field 18 dug
over by hand with a Native pick. A cultivator collects a regular army
of workers, and usually pays m kind. In order to expedite the digging
the haulms or vines are previously reaped and removed. These form an
esteemed fodder.

The returns of sowing and reaping furnished by the authonties regard-
ing the Bomhay Presidency show the crop to be slightly earlier in Bombay
than m Madras. The earliest sowings take place on June 1 and the latest
on July 31. Of the Bombay districts Poona and Sholapur sow, as a
rule, about fifteen days later than the other districts. The pgriod of
occupancy of sgl varies considerably; the maximum duration 1s eight
months in Belgaum, where the crop is normally sown on Jung 10 an
reaped usually about February 10. In Ahmednagar it 1s reaped a month*
sooner, having occupled the soil for seven months. The shortest duration
18 four and a half months in Poona, where the crop, sown_on June 156
(normally) 18 reaped on November 1. In other districts thé crop occu-
pies the soil a little over five months, and as Satara and Sholapur are
the most important producing distrets it may be added that the Bombay
crop comes 1nto season in November, and thus on an average six weeks
before the chief Madras crop. This 18 therefore a fact of considerable
importance which the foreign buyers of Indian nuts should bear in mind.,-

TRADE.—Foreign Trade.—It has already been fully demonstrated that
the area of production in India has been vastly extended and the condi-
tion and loration of the trade exactly reversed since 0’Conor’s report of
1879. The greatest area of production is now in South India, and more-
over there has grown up in Madras a considerable traffic in the manufacture
and export of “the o1l In other words, an increased local consumptiom
would seem to be gradually lessening the amount available for foreign
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transaStions. Tt would thus seem that to some, extent at least this may
account for the outery regarding a decline in the Madras traffic. It is
more than probable, however, that the prevalence of disease in the crop
and the exceptionally unfavourable scasons of 1897-8 and 1899 (during
which the rains failed at the sowing season and the prices of foodstufls rose
on agcount of famine) directly decreased the available area of production.
This state of %affairs was not pecultar to the earth-nut but marked the
tfaffic in all other oil-seeds. Such a condition might easily enough be
supposed to accentuate the knowledge, if such existed, of the inferiority
of the Indian as compared with certain other well-known commercial oil-
yielding stocks, until the opinion might have been formed that a deterio-
ration of the Indian nut had occurred. While such deterioration may haye
been taking place, it is a matter 0! history that the increasing imports
into Burope of improved cotton-seed o1l from the Umted States and
India gradaally displaced ground-nut and other oils from some of their
markets and thus tended to lower the prices offered for them. Be the ex-
planation what 1t may, the new seed, presently being eagerly sought after
by the Indian cultivators, has aready given tokens of being much superior
to the old stock, and, as a possible result of this as also a consequence of the
return of more prosperous seasons, the area of production has greatly
increased.

Exports.—The following figures may here be given in manifestation
of the past and present Foreign Exports of Ground-nuts from India :—In
1894-5 the total exports were 2,267,222 cwt., of which Bombay contri-
buted 1,598,387 cwt. Taking the subsequent years and for convenience
omitiing the last three figures, the corresponding trade returns were for
1895-6, total 1,118 cwt. and Bombay’s share 796 cwt.; for 1896-7 they
stood at 486 and 238 cwt.; for 1897-8 at 44 and 19 cwt.; for 1898-9
at 87 and 76 cwt. ; for 18991900 at 155 and 23 ewt. ; for 1900-1 at 232
and 29 cwt.; for 1901-2 at 1,085 and 98 cwt.; 1902-3 at 1,035 and 52
cwt. ;, 1903-4 at 1,921 and 91 cwt. ; 1904-5 at 1,674 and 42 cwt. ; 1905-6
at 1,374 and 149 cwt.; and 1906-7 at 1,725 and 130 cwt. It will thus
be®observed that a serious drop in the trade took place in 1896-7 and
became accentuated in 1897-8, since which date a revival has gradually
set in, But mainly in the Madras supply, the Bombay exports being now
only a srgall proportion of the former magnitude. In 1906~7, however, the

eMadras supply decreased to 1,350,096 cwt. from 1,827,243 ewt. (in 1903—4),
while the Bombay supply increased from 42,408 cwt. to 130,356 cwt.

Internal Traffic—The returns of the traffic by rail and river show
thret the chfef mevement is from the Presidency of Madras into its port
towns and thus to meet the foreign exports. Of the total amount carried
by these routes in 1906-7 (viz. 1,733,123 cwt.) Madras ports alone took
1,476,198 cwt.

Trade in Oil and Cake.—The oil may be obtained by cold expression
.@r by moderate heat. The former process affords the best oil but in
smaller quantity than the latter. The cold-pressed oil is almost
colourless, has an agreeably faint odour and a taste not unlike that
of olive oil. That obtained by the hot process is dark yellow and has
a more or less disagreeable taste and smell. Although the oil does
not turn rancid so quickly as most Indian oils, on exposure it slowly
dhickens and then becomes rancid. It is a non-drying oil, the best
qualities of which have a sp. gr. of about 0-918 at 15° C. when fresh, and
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0-920 when old. It becomes turbid at 3°C., concretesat 3° C., and Lardens
at —7°C. Asan 1llmnmat1ng oil it is now recogmsed a8 havmg but a feeble
power, and 1ts chief use,is therefore in soap-making and as a lubricant.
It is afso much employed by perfumers in the prepa,ra.tlon of pomades,
cold creams, etc. The finer qualities are, however, used both in MEpICINE
and as an article of Foop, and there can be little doubt that large quantities
are annually passed off as Olive oil and are made into a form of butter
employed in cookery. The chief centre of this oil industry may be said to
be at Marseilles, though it is also produced at London, Hamburg, Berlin, etc.

Formerly the seat of the Indian ground-nut oil trade was Pondicherry.
In 1894, however, a change took place and the traffic migrated to Madras
ports, more especially the port of Cuddalore. 1In 1890,1 the total ex-
pOrts (coastwise and Foreign) from Pondicherry are said to have been
762,195 gallons and from Madras ports 41,275 gallons. In 1893-4 the
correspondmg figures were 860,800 gallons and 8,717 gallons, byt in 1894-5
they stood at 165,858 gallons from Pondicherry and 567,375 gallons from
Madras ports, while 1n 1895-6 the coastwise exports from Madras were
690,134 gallons, mostly consigned to Burma. Steadily this change con-
tinued until the exports from the French port had been entirely dis-
continued. A sumlar migration of the trade in ground-nuts from Pondi-
cherry also took place.

Turning now to consider the total traffic of India in this oil, the
total foreign exports for the last eight years were 1898-9, 27,859
gallons; 1899-1900, 53,261 gallons; 1900-1, 40,357 gallons; 1901-2,
73,079 gallons; 1902-3, 84,785 gallons; 1903-4, 50,603 gallons ; 1904-5,
48,582 gallons; 1905-6, 7, 814 gallons; and 1906-7, 16,608 gallons. The
tota,l coastwise exports from India (not Madras alone as above rev1ewed)
during the corresponding periods were in 1898-9, 544,572 gallons; in
1899—1900, 761,584 gallons; in 1900-1, 1,585,964 gallons; in 1901-2,
2,159,843 gallons; in 1902-3, 1,610,975 gallons; 1n 1903-4, 1,761,898
gallons ; in 1904-5, 1,469,769 gallons ; and in 1905-6, 2,472,334 gallons.
Of these amounts on an average 70 to 80 per cent. go from Madras to
Burma, while the foreign exports in the oil go mainly from Madras and
Bengal and are consigned to Mauritius, Natal and the Straits Settlements.

ol milts.—It is significant that the bulk of the Indian mandfacture
of this oil should be in the hands of the owners of ordinary Natiye pestle®
and-mortar-pattern rotary mills, At Valavapur there are said fo be 700«
such mills, at Panruti 200 mills, and at Pondicherry there were formetly
200 mills. Mulls of the European pattern were tried both at Pondicherry and
Cuddalore, but it was found they could not compete successfdlly withethe
Native mills. The cake from the European mills was too dry, powdery and
wanting in o1l, hence everywhere rejected. This is all the more significant
since so very economically are the oil mills worked at Marseilles that
ground-nut oil is cheaper in France than in India—a circumstancé perhaps
tosome extent due to the fact that African seed is very much richer than,
Indian. It is commonly estimated, moreover, that 1 cwt. of dry kernels
will yield about 5 gallons of oil. 'The seed produced on unirrigated is more
oily than that raised on irrigated land. Formerly it was customary to read
of the seed of Tanjore and Shiyoli being richer in oil than that of any of
the other districts of Madras. It remains to be seen if the same will be
true of the Mozambique seed now being cultivated or if the new seed will,
preserve a uniform quality throughout the Presidency.
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Récently mills have been opened mn Calcutts and elsewhere in Bengal
for the manufacture of this oil. Already these new mlls have had the
effect of checking the imports of the oil that fermerly came frorg Pondi-
cherry and Madras, and they have given birth instead to a large import
traffic in the nuts. One of the chicf markets for the South Indian ground-
nut,oil has been the supply required by Burma. From recent corre-
spondence hdbe is entertained of the Shan States being able to meet the
}furma demand. For information regarding the CHEMISTRY of the oil and
of the oilcake and their values as articles of food, as also the medicinal
and industrial uses of these and other products of the ground-nut, the
reader i referred to The Agriculturel Ledger (1893, No. 15) and to the
Kew Bulletin (P901, 194), more especially the particulars given regarding
the pea-nut flour and biscuits, 1t scerns probable that as an article of
food dyring military operations, specia! preparations of the pea-nut ma¢
have a great future. Ior microscopic examination of pea-nut cake consult
Hanausek (Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 387-91).

ARECA CATECHU, Linn.; Fl Br. Ind., vi.,, 405-6; Gamble,
Man. Ind. Timbs., 726 - Talbot, List. Trees, etc., 1902, 339 ; Rec. Bot. Surv.
Ind., ii., 347 ; Agr:. Ledg., 1900, No. 4; 1901, No. 8; Mollison, Textbook
Ind. Agri., ni., 256-62 ; Mukerji, Handbook Ind. Agri., 433-5; PALME.

Habitat,—So much might be wntten regarding this nut that it is difficult
to make a selection of the particulars likely to prove of greatest value
from the commercial and ndustnal standpoint. It 18 cultivated exclusively
within the moist tropical tracts that fringe the coast of India and practically
within e belt of land that does not extend inland for more than 200 miles. It
rarely ascends to altitudes of 3,000 feet and gradually disappears, even from the
hattoral area, as localities are entered where the duration of the dry hot months
equals or exceeds the monsoons. Usually 1t ig secn as & garden plant, two or three
or a dozen palms at most bemng found around the huts of the more prosperous and
industrious. But occasionally, and in certain localities, espocially of Southern
and Western India (Malabar) and of Burma, where the so1l and climate may be
exceptionally favourable, 1t is grown in special gardens along with cocoa-nut,
plantain, orange, mango, etc, and either with or without the pdn-—piper betle
—climbing on the palm-stems. Tastly in Eastern and Northern Bengal and some
postions of Assam its cultivation has assumed still greater dimensions. In
certain districts of these provinces regular plantations of 5 to 20 or even 100
acres ing extent occur (exclusively of betel-nuts) and at such frequent intervals
that they might almost be said to constitute a distinct agriculturgl feature scarcely

ess impogtant than the combined crops raised on the intervening portions of the
o country.

* History.—This cultivated palm is met with throughout the hot damp regions
of Asia and the Malay Islands. It is a masticatory of great antiquity with all
Asiatio races, best known as Betel-nut, suvaka, puga, kramuka (Sansk.), fufal
(Arb.), a coeruptien of pupal (Pers.), a word cognate with kubara (Sansk.). By
these and other names was originally meant Piper Betle leaf—the Pdn—though
subsequently these and many other names were appropriated to the nut or to tho
special preparation of leaf, nut, lime and spices ready to be chewn. This was
first desgnated bira (vra) vite in Sanskrit but ultimately became pdn, the
pawn or pan-sapari of modern writers. The nut is symbolical of festivity ; itis

.accordingly a fit offering for the gods, and is an essential at the betrothal
8eremony

From the most ancient times the presentation of pdn has been the polite ter-
mination of ceremonial vismts, hence the expression bira-dena-—the dismussal.
The name Betel or Betle is Malayan in origin and simply means ‘‘ a leaf,” and
came to English through the Portuguese Betre. The best-known vernacular
names for the nut are—supdri, hopari, gua, gaya, kasaile, mari, tambul, poka-
vaka, oka, kamugu, adike, kunst, etc.

e It would seem that the earhest historic reference by a European to the habit
of chewing betel-nut occurs in the writings of Marco Polo (1298 a.p.). ** All the
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people,” he wrote, ‘“ have the habit of keeping m the mouth a certain leaf called
tembul.”  Subsequontly Vasco da Gama (in 1498), Varthéma (n 1510),
Barbosa (in 1516), Garcita de Orta (in 1563), Acosta (1578, 94), Abul Fazl (in
1590), Linschoten (in 15698j, Frangois Pyrard (1601), Roe (in 1615), Jacobus
Bontius (1629), Bermer (1656-68), Boym (1656), Vincenzo Maria (1672), Taver-
mer (1676), and Catchpoolo (1703) [cf. Yule, Dwary of William Hedges, n.,
331}, all give sumlar accounts Adams m his translation of Paulus Hgineta
refers to the betel-nut as introduced to Materia Medica by the Argbs. He quotes
amongst others the passages reforring to 1t from Avicenna, Haly-Abbas, Ebn
Baathar, Elmasudi, Serapion and others. Ebn Baithar says that 1t is the fruit
of & palm, and observes that it 1s a gentlo purgative, makes the breath fragrant,
18 o cordial and strengthens the gums and teeth. Linschoten remarks that
* The Indians goe continually in the streets and waies with Beitele or Bettre and
other mixtures 1n their hands, chawing, especially when they go to speake with
ary man, or come before a groat lord.” Abul Fazl apparéntly never saw
the palm growing, since he likens it to a cypress tree that in the wind sways
tall 1t touches tho ground This circumstance may be accepted as showinf that
fromn very ancient times, as at tho present day, the nut has been carried tu regions
remote from the arcas of its production. Numerous publications have appeared

‘'within tho past century that deal with the betel-nut, as met with 1n India.

The following selection in amphfication of the references in the Dictionary, may
be mentioned by way of concluding this very brief historic sketch .—Valentia,
Voy. and Travels Ind, 1802-6, 1., 101; DBuchanan-Hamilton, Journ. through
Muysore and Coorg, etc, 1807; also Stat. Acc. Dwnay, 1809, 150; As. Journ.,
1819; Roxburgh, Fl. Ind, 1832 ; Taylor, Topog. Stat. Dacca, 1840 ; Honigberger,
Tharty-five Years wn the East, 1852; Elhot, Fl. Andh, 1859; Mason, Burma
and Its People, 1860 ; Baden Powell, Pb Prod., 1868 ; Jackson, Notes on the
Areca Palm, Pharm. Journ., 1874, 3rd ser, iv., 689; De Candolle, Oryg. Cult.
Plants, 1884, 427; Pharmacog. Ind, 1893, in, 522-32; Cemeron. For. Trees
Mysore and Coorg, 1894 ; Duovur: Balakrishna Murti, Lecture Cult. Areca-nut in
Godavari Dist, Ind. Agri, Feb. 1899; Collins, Cult. Betel-nut wn Toungoo
Dist, Burma, 1900; Journ. Soc. Chem. Indust, 1901 ; Joret, Les Pl. dans
I’ Antvg , 1904,1i, 298 ; Cunningham, Plagues and Pleasures of Lafe, Beng., 1907,
335-51; etc, ete.

CULTIVATION.—Propagation in Bengal.—In my recport on 4
Plague wn the Betel-nut Palms of Bengal (Agri. Ledyg., l.c.) much useful
information will be found on these subjects. In the districts of Backer-
ganj and Noakhali the Areca palms are planted in groves of mandar
(Erythrina indica). These enrich the soil, afford shade from the intense
heat and protection from sudden wind storms. Branches of the mandar,
some 6 feet in length, are planted in rows, 12 to 15 feet apart each
way. The plapting is done in February to April, and from 2 to 6 years
later these plantations are ready for the secdling palms. The betel-
nuts are sown 1 October or Novemnber, the sceds bemng deposited 4 to 5
inches apart, and the nurseries are either close to the homesteads in shady
places, or, if conveniently situated, they are made in the mgndar groves
themselves. The transplanting is usually done after 2°year§, sometimes
3 or 4 years. For high lands the seedlings are transplanted in July, for
low lands in February or April. In the first transplanting the betel-nuts
are placed equi-distant from the mandar trees and thus 12 to 15'fcet apart.
But a second regular transplanting takes place when the first have come
into bearing. Before this 1s done the mandar trees are cut down or onls
a fringe left around the circumference of the grove. The betel-nuts in a
fully planted grove are thus about 6 to 7 feet apart each way. A certain
amount of irregular planting takes place, however, as vacancies occur,
and in selfishly conducted plantations the trees may be found here and
there not more than 2 or 3 feet apart. It is probable that there is a certain
amount of self-sowing, as it is not usual to find two or three trees growing
in a clump so close to each other that they could not be healthy. In most
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.
plantations also a distinet percentage of cocoa-nuts are interplanted’
among the betel-nuts, so that an old plantation in many cases has lost all
its original regulanty and becomes a dense jungle of palms with only a
winding footpath leading to the owner’s house. This generally stands on
the bank of a tank and near the middle of the holding.

<The seasons of flowering and frmting may be said to be distributed

hroughout the year. The flowers that form in January will ripen fruit
1n October; the flowers formed 1n March will fruit in December and
January. The harvesting period is from October to the beginmng or
middle of January, but occasionally the new flowers may begin to form
in December or January on trees from which last year’s fruits have not
been collected *

If a few trees are p]anted near villages, but not in regular groves, the
betel-gutamay fruit when 1tis only 6 or 7 years of age. In plantations they
rarely fruft before the tenth or twelfth year. The trees subsequently put
out in the plantation (just as the first set begins to flower) do not come into
bearing for 20 vears. There is no third pla.ntmg except, as already stated,
to fill up vacancies. Land formerly covered with betel-nuts, if re-planted
with themn, even after a rest of several years, 1n the form of mandar groves,
does not, as a rule, yield until the palms are 20 years old. It wall thus
be seen that it takes at least 30 years before a betel-nut plantation
comes into full bearing. The fruiting life of a trec may be put at from
30 to 50 or 60 years after matunty, and the total hfe of ihe trce mght
thus be stated at from 60 to 100 years.

The so1l of the Bengal plantations is the ordinary grey sandy loam on
which riceis grown. Occasionally the plantations are surrounded by a ditch
and wall made of the soil thrown up from the ditch, but this appears to be
more intended for protection than drainage. More inland, 1n the districts
of Tippera, Dacca, Sylhet, Goalpara and Rangpur, the palm is grown on
considerably higher land, and usually as special gardens or avenues in
gardens, or along the high banks of the streams. In Northern Bengal and
Agsam the pdn leaf 18 very often trained to grow on the Areca palm stems,
50 that the two industries are combined, while in the great nut-producing
distriggs of the Sundribans the betel- leaf is never or very rarely grown in
the nut plantations. In the lower portions of Sylhet ayd Cachar, on the
other hand, betel-palm groves and pepper betel-leaf houses are very char-
qeteristic features of the river-banks. Taylor informs us that the average
number of trees to a bigha in the Dacca district (two-thirds of an acre ap-
pro‘umately ) would be about 700, but he adds the palmis usually planted
around gafdens®and huts and not in solid clumps.

Bombay Presidency.—The betel-nut may be said to be chiefly grown
elong the coast from Kolaba, Thana and Kanara to Goa. Interesting
particiars will be found mn the Gazetteers of these districts and more
recently in Mollison’s special Report on the Betel-nut, Pepper and Car-
edamom Gardens of Kanara, as also in his Textbook of Agriculture (L.c. 257-8).

He there tells us that the Areca is cultivated chiefly by Haviks—a race of
cultivators supposed to have come originally from Mysore. It does not
matter much,” he writes, * whether the soil is naturally fertile or not,
because the yield of the crops grown 1s mostly affected by the quantity and
quality of manure directly applied. . . . Inmany gardens irrigation is
not required even in the hot weather. At this time a trickling stream, fed
from natural springs, may be seen running along the main channels or a*
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perennial ndla passes by.the main channels through the garden. The
soil is thus kept continuously moist.”” * The palms are raised in seed-
beds and are once transplented before they are planted out permanently.
The first seed-bed is carefully prepared, the soil is dug, broken fine and
mixed with leaf-mould. Fully matured nuts from old trees are specially
gelected for planting. These are planted about 9 inches apart in April.
The seed-bed should be kept thoroughly moist. The shoots appear in
June. The seedlings are transplanted in October into any moist place in
the garden or along the watercourses about two feet apart and remain until
permanently transplanted. This permanent transplantation is usually
done towards the end of the rains. In the following March the .rees are
mapured with leaf manure and the manure is covered' with fresh-cut
branchwood which 1s partially withered but which retains the leaves.
The object of placing a layer of small branches above the maaurs is to
break the force of heavy rain.”

“The betel trees are manured as described every second year and
come into bearing in ten years or so. The plantains are maintained
for some years after the betel-palms are permanently planted, but in time
are removed and cardamoms planted between the palms, and on the stems
of the latter pepper-vines are trained. Betel trees are known to fruit
freely for 30 or 40 years, and there is a popular belief that they are
sometimes profitable much longer. On an average each tree has two
bunches of fruit, sometimes three or four. But two good bunches yield
as much as three or four inferior ones. The size of the bunch depends upon
the manure used and upon the rainfall. A good bunch gives 200 to 300
nuts and a specially good one about 400. With unfavourable rain or cloudy
weather in April or May many of the young nuts fall off and a smaller
number of nuts on each bunch reach maturity. The trees produce flowers
in March and April and the nuts are ripe in November or December, but to
some extent the trees produce flowers and fruit out of season” (l.c. 259).

The flower spathes and leaf-sheaths are *‘ valuable products in the
garden economy. They are used to provide hoods for protecting the
branches of betel-nuts from the rain. If unprotected the nuts rot. Two
sheaths are used to make one hood. The hoods are made and tied,on by
professionals whe come from Mysore territory and below the Ghats. A,
good workman can make 250 hoods per day and is paid Rs. 2 per 1,000.
This operation and tying them on costs at contract rates Rs. 10 to 12 per
1,000 bunches and two meals perday. The men do not ascend and descend
each tree. When once they have chimbed up, by means of slight exertion
they swing the tree and deftly catch hold of another and rarely*descend to
the ground for hours. These expert climbers also gather the frmt by
cutting the bunches from the stem, getting Rs. 4 per 1,000 bunches and
three meals per day ” (l.c. 260). «

South India.—A. good deal has been written on the subject of the
special cultivation pursued in Mysore. Cameron (For. Trees, lc..
324-6) practically reprints the account given in Tkhe Mysore Gazetteer
when he says :—‘ Areca-nut gardens are a profitable source of income
both to the cultivator and the State, the latter deriving a large revenue
from a halut or custom duty levied upon the nut. The finest betel
gardens are situated on the confines of the Malnad where there is a
rich soil and plenty of water.” It is necessary, during the rainy
season, however, to drain off superfluous water by means of open
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.
ditches placed at intervals between the rows of trees, for although the
areca requires u perennial supply of moisture at no great depth in the
subsoil, it is keenly susceptible of being waterlogged.” “In topss exclu-
sively apportioned to the areca-nut, the planting is mostly too close ; 1,200
to 1,600 trees being allotted to the acre, exclusive of the banana trees.”
* Adull-grown tree 13 calculated to produce 250 to 300 nuts annually.”

o Mr. D. B. Murti, in his Lecture on the Cultivation of Betel-nut in the
Godavari district, says a man owning a plantation of 3 acres is considered
rich. The plantations contain mangoes, plantains, cocoe-nuts, jack-
fruit, oranges, pomegranates, and these form a fringe around and also
lines within, but areca-nuts are planted 10 to 12 vears after the rows of
other fruit tree have been established. Seed-nufs are selected speziadly
from,trees over 50 years of age because these form few but exceptionally
large nuts? It is believed that such nuts ensure timely sprouting and
steady gro%th of the future tree. The details of the nursery, of the trans-
planting, ete., followed in Godavari are simlar to those already fully
discussed. The harvest season is generally in the months of August,
September and the first half of October.

Burma.—Mr. (i, G. Collins has recently published the following brief
account of the cultivation of Betel-nuts in Toungoo :—* The Toungoo
district is noted for its cultivation of and trade in the betel-palm. This
is confined almost entirely to the Karen tracts lying in the Kanni (Leitho),
Tantabin, Kyaukkyi and Shwegyin townships east of the Sittang river.”

*‘ The gardens are formed particularly on the lower slopes of the hills
which form the eastern boundary of the district and from which run the
numerous streams that drain to the Sittang. The culti ated area covers
at intervals a course of some 200 miles from North to South. The produce
of the trees varies with the locality ; a fair average may be 100 per tree,
but as many as 400 to 600 nuts have been obtained from one palm.”
“ The cultivators of the betel-palm also grow oranges, many to a large
extent, and the trade in both products in this district is very large. The
price of the betel-nut at the gardens after drying varies from Rs. 80 to
Rs. 100, and at the market town from Rs. 100 to Rs. 140 per 100 viss
(viss =865 1b.).

e Diseases and Pests—It may have been inferred that inethe chief Indian
area of prpoduction, viz. the Gangetic delta, the plant is cultivated on flat inter-
® fluvial tracts very little raised above inundation level, and has practically no
labour bestowed on it during the half century or more that it continues to yield
fruit. In other partsof India the palm is grown under a high state of cultivation
with much attention and money devoted to 1t. These two extremes—utter neglect
and careful freatrfent—should manifest, and perhaps naturally, widely different
conditions of disease. Butler, in a paper on Some Diseases of Palms (Agri.
Journ, Ind., i., pt. 1v., 209-310), observes that fungus diseases are fortunately
rare though a few have appeared in recent years, each apparently confined
to a par®icular part of the country. He then gives details of the diseases
found on the betel-nut palms of the Malnad district of Mysore and of Sylhet in
Eastern Bengal. Tt would appear that in the former locality a fungal disease
is known as kole roga or black rot, but that *‘ up to the present it has not been
found elsewhere and, as 1t does not appear to have extended much during the
time it has been observed, it is probably favoured by the special climatic con-
ditions of the locality where it occurs.” Butler is of opinion that the disease
in question is caused by a fungus of the genus Puytophtiera. The reader should
consult the original paper for all necessary details. The practical aspects may
be here summarised. e sporangia require to fall into water to ensure their
full propagation, and hence the spread of the disease is closely dependent on con-
ditions of moisture and rainfall. The disease originates on the flowering and
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THE BETEL-NUT PALM

fruiting inflorosconco, and for its growth it 13 necessary that moisturo should
exist at that period. He accordingly recommends steps being taken to secure
a change in the period of harvest. The late crop of former years he regards as
having Leen beneficial, and' may be obtained by departures in the method of
cultivation. So also improvements in the nature of the covers presently used
to protect the inflorescence, he views as vory desirable. Covers that leak, he
adds, are likely to be more injurious than none at all. N
Speaking of the Sylhet disease, he says that the general syriptoms are the
same as those in Mysore kole roga, namely, the dropping of the nuts before
maturity. Gradually the swollen green part below the leaves 18 seon to diminish
in size. Withering of the outer leaves then follows, and finally the whole head
dies and falls off. ‘ The conditions rosemble those which would be caused by
drought or some gencral disturbances and not by & local disease at the crown of
the palm. No trace of any parasitic fungus can be found in the earlier stages
at,the top of the tree. 'The stom 1s generaily healthy. Below ground, however,
matters are different  Hero there 1s invariably a rot, either of the roots or of the
polow-ground part of the stem even in very early cases.”” Reagoning from
analogy with other root fung, Butler recommends the surrounding of”affected
portions by trenches. But to be effective, trenching must be undertaken as

‘'soon as the first disease appears in the garden. The trench should be two feet

deep, about a foot broad, and drained so as to prevent water accumulating in
1t. It should entirely surround and cut off the first affected palm or palms.
[Cf. Pests and Blights of the Tea Plant, 1903, 413.]

Of Godavari, 1t has been said that white-ants often injure the palm materially
by eating the rootlets. Of Bombay, Mollison (I c. 262) observes, ‘ Betel-palms
are not much affected with disease. A borer does considerable damage. It
cuts & tunnel from the root upwards and in time reaches to the growing top.
The demage there done is so considerable that tho top withers and when wind
blows breaks off and falls to the ground.”

The invostigations conducted by me in the great betel-nut area of Bengal
left the mmpression on my nund that thore was less to bo surprised at in the
severity of the plaguo that devastates the plantations than in the infrequency
of 1ts occurrence It 1s next to 1mpossible to 1magine any industry existing at
all under the conditions of abject neglect that prevail in the Bengal betel-nut
dustricts. All that the owner of a plantation does 18 to lay the estate out on the
principle of the greatost number of trees on the least space, and at the lowest
labour and expense possible. He then builds his house, and he and his sons and
grandsons settle down to a life of family disputes that not infrequently lead to
lawlessness. He hires out his plantation to contractors who collect the fruts in
any way they think fit, the owner all the while sitting by 1n a state of compjete
indifferenco and 1ndolence. He neither drains, muanures, nor cultivates his
plantation 1n any form worthy of the name but lives in opulence until plague
appears, when, 1f his property chances to be devastated, he gathers %ogether
his movable goods and leaves tho district inorder to escapoe payment of the revenue
or rent during the twenty years of renovation that may have to be faced.

Aftor the most careful examination of numerous plantations (or rather®
jungles) of betel-nut palms in Eastern Bengal I failed to find any serious insect
or fungal blight on the trees that were nevertheless seen to be dead and dying in
every direction. The crown of leaves withered and was blown off, leaving a
dead stump behind, until what was once a plantation looked hke a'harbour with
thousands of masts. The destruction was not confined to particular plantations
but had spread over the country like a great wave of infection in such & manner as
to justify the name of ‘ Plague ” that had been given to it. On microscopic
examunation, the tissue of the dead and dying palms was found to be permeated
with an organic agent of destruction in which it might be said that the funda-
mental tissue had invaded and devoured the fibrovascular. The condition, ip
other words, was very similar to that described under the name * T'yloses.”” As'
seen in Europe on the vine, the cucumber and other plants, that constitutional
disease 13 believed to be induced when an undue amount of moisture is given to
the roots, while the leaves are at the same time exposed to an abnormally dry,
hot atmosphere or the reverse conditions. The cultivators in Bengal admt that
plague follows when the soil becomes abnormally dried up, through failure
of the customary showers in Januery, more especially if the hot months are
ushered in by a cyclone. The remedy lies in more generous spacing, when laymg"
out the plantation ; more careful cultivation, in which drainage, 1rrigation and
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THE NUT AND EXTRACT CATECHU
Manufacture

manure are provided, and lastly an extension of the system of combination of Combination

betel-nut cultivation with that of other frut trees. The cultaivation of surface ;":,3::%}225

crops such as vegetables, gingor, tobacco, peppex-betel, etc., would also no .
doubt prove not only profitable but beneficial to the pulms They would rotain
moisture 1 the soil and preserve a hoalthy balance inits food materials. But in
the country where betel-nuts are grown on alargoe scale and with the class of people
whé engage in, that remarkable branch of agriculturs, such preventive measures
gvould perhaps be next to impossible, unless they could be mude compulsory.
MANUFACTURE. --Preparation of the Nut.— [t would take many pages Nut.
to detail the various methods of preparation pursued in Bengal, Assam,
Manipur, Burma, Madras, Mysore and Bombay, Insome cases the shelled
nuts are’boiled‘ in others not ; occasionally the puts either before or after
boiling are sliced or cut up into vanously shaped pieces; lastly ceréain Boied.
qualities of the mut are recognised according to region of production and
variety of plant or degree of maturity at which collected. On this subjebs
the autho?s of the Pharmacographwa Indica (I c. 532) say : * The vareties of
the nut met with in trade are numerous; they mav be classed as natural
and artificial : the first class includes different varieties of Tipe betel-nut
produced by cultivation which have not undeigone any preparation ; the
second class, all nuts, ripe or unripe, which have been treated by boiling or
other process before being offered for sale.”” Mollison observes that in
Kanara the nuts after being boiled are dried in the sun and sorted into three pried. -
kinds, viz. chikna, betia, and gotu. The first and the best quality sells at Trade Qualities.
Rs. 6 to 7, the second at Rs. 3 to 4, and the third at Rs.2 to 2. Taylor
describes the Bengal method of shelling and cleaning the nuts before being
sent to market. Briefly it may be said the fruits are cut off the branches,
collected in baskets and spread out to dry, most frequently on the roofs of
the houses. They are never boiled, but are simply cut open and assorted
according to size.
The Extract.~—Mollison says—*‘ The scraped nuts are boiled for about Extract.
two hours in fairly large copper pots. A handful of hme or of the
ash of the bark of matts (Terminalia tomentosa) is added to the
water. The presence of lime causes the water to become red or red-
brown in colour as the boiling proceeds. The water also becomes thick
with @ resinous extract from the nuts. The boiling is continued until the
eye-bud or germ of growth from each nut comes out or becomes absorbed
in the ®xtract. The nuts are removed by a long-handled ladle (2dra).
The ladle has perforations in its bowl which allow the extract to drain
from the nuts back into the pot. The extract is again and again used for Repeated
beiling fresh supplies of nuts, pure water as required being added from oling:
time to time to prevent the decoction becoming too thick and concen-
trated. The extract after being used for boiling repeatedly becomes deep
red-brown and thick. It is then emptied mnto another broad-mouthed
vessel evhich 15 placed under full exposure to the sun. The mass by
evaporation thickens and .1 reca Catech i or kossa is the product.” Several xossa.
*other writers allude to this extract. In the Dictionary passages from The
Thana Gazetteer, and from Baden Powell’s Panjdéb Products will be found.
Very little of a definite nature is known regarding it, however, further
than that it is always prepared when the nuts are boiled and 18 used to
flavour and colour inferior nuts. But no particulars are available as to
the existence of a separate trade in the extract kossa itself.
Properties and Chemical Composition.—The reader is referred to
the Pharmacographia Indiwca for full particulars under these headings.”
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THE BETEL-NUT PALM

Briefly it may be said tHat the chief use of the betel-nut is as an as-
tringent and stimulating masticatory. To some extent it is employed in
MEepicing, the unripe fruithare in Indiaviewed as laxative and carminative,
and a paste of the powder of the dry or burnt nut is used as a dentifrice.
In Europe the ripe fruits have been employed as an anthelmintic and as-
tringent. Most writers affirm that occasionally the nuts (especially when
eaten fresh) are found to possess intoxicating and poisonous properties:
This is beheved to be an accidental peculiarity of certain trees which
thus show a reversion to what may be the wild condition. This poisonous
property has been ascertained to be destroyed by boiling, and hence
no doubt has come into existence the system mentiqned above of
preparing the nuts for market by various methods of cooking. It
has been ascertained that the active and poisonous prineiple present
1 areca-nut is an alkaloid Arecoline. The antidote to this, as vecom-
mended by Rumphius (in 1741 A.D.), is said to be salt, lime-juice or
acid pickles.

TRADE,—Betel-nuts are not only very largely produced in India but
are imported from Ceylon, the Straits Settlements, Sumatra and China.
In 1895-6, the year before the effects of the Bengal betel-nut plague
became serious, the foreign imports stood at 58} million Ib., valued at
363 lakhs of rupees. Steadily these imports improved until in 1899-1900
they stood approximately at 90 million lb., valued at 62§ lakhs of
rupees. These figures may be accepted as representing a loss to the Indian
producer of 26 lakhsof rupees. This opinion may be confirmed in various
ways. In my report on the ravages of the betel-nut plague it wall be found
that I have stated that in many plantations visited there was a loss of
from 50 to 90 per cent. of the trees. The returns of the river traffic from
the betel-nut area into Calcutta, showed for 1895-6 a decrease of 8 million
Ib., as compared with that of the three previous years. The trade
still further dechned for the two following years but revived very greatly
subsequently, and has now been more thanrestored to itsformer magnitude.
It will thus be seen that during the disturbed years above indicated puo-
duction in Bengal decreased by the exact amount that the foreign im-
ports increased, involving a loss during these years of some £200,000 per
annum to the lketel-nut growers of the province. But since 1900 the-
foreign imports have continued to increase, till in 1906-7 they ‘reached
119,732,410 lb., valued at Rs. 1,15,35,030. The foreign exports were
280 782 1b. in 1896—7 and for the five years ending 1906-7 they were
375,050, 341,937, 320, 176 343,526, and 289,770 Ib. To_ thege amounts
would have to be added the re- exports which in recent years have varied
from some 20 to 40 thousand Ib.

The magnitude and importance of the Indian production of betel-
nuts may, however, be judged of by the extent of the coasting trade.
During the three years ending 1905-6 the inter-provincial exchanges
have ranged from 57 to almost 64 million Ib. of Indian-grown nuts valued®
at from 82 to 89 lakhs of rupees. Of that amount Bengal has exported
from 32 to 37 million Ib. Burma is the largest importing province, and
has taken from 29 to 34 million lIb. Of the internal trade mention may
be made of Assam. It produces these nuts chieflyin Sylhet and Gauhati,
but the large number of Indian coolies concerned in tea-planting are
dependent on the supplies drawn from Bengal. Madras is supplied very *
largely by the Malabar Coast, and the exports of South India go mainly

30



»

ARENGA

. TRADE IN BETEL-NUT SACCHARIFERA

*

to the Straits while Bengal exports to Burm#. Judging by the coast-
wise trade alone, the chief areas of production are Bengal, Bombay, Madras
and Goa, mentioned in the sequence of theit importance. A? certain
proportion of the quantities recorded as carried by rail and niver
appear again in the sea-borne traffic (the coastwise and foreign exports)
or they have peen derived from the foreign imports, but allowing for all
such necessary corrections, the transactions by land routes must be
accepted as greatly augmenting any estimate that might be framed as to
the total quantity and value of the Indian production. But over and
above all published returns there is still a source of error (and in this case
an impoftant egror) in the local or willage cultivation and consumption
which escapes registration entirely. As a deduction from the estimate
that anight be arrived at from the study of foreign supply plus Indian

producsion, the Foreign Exports would have tc be accounted for, say 2
to 350 thofsand Ib. Theso go mainly from Bombay ports and are derived
chiefly from the coastwise imports from the other partsof that Presidency
with a smaller supply from Goa and Madras. Madras is the next most
important exporting province. Bengal, the chief producing provinee,
exports very little to foreign countries. The Trans-frontier (land) traffic
from India to Kashmir, Nepal, Bhutan, Manipur, the Shan States, etc.,
has during the three years ending 1906-7 been 53, 46, and 64 thousand Ib.
From the published returns of foreign imports and Indian production,
briefly indicated, it would seem safe to affirm that the annual consumption
of betel-nuts in India itself cannot be far short of a valuation of Rs. 225
lakhs, or say £1,600,000. The price adopted in making that calculation
has been obtained from the mean of the declaration va'ue in the foreign
imports and internal traffic for a period of five years. But if the foreign
imports alone be considered, the price would seem to be from Rs.5-78 in
1895-6 to Rs.7'87 in 1898-9 and Rs.6-98 subsequently per 100 lb.
of nuts. These figures correspond sufficiently nearly with those given by
0’Conor, viz. Rs. 6-5-8 per maund, risen recently to Rs. 7-8-0. The
retagil price may therefore be expressed at 24 to 3 annas per lb. * The
following quotations from the Bombay market price hst of different trade
qualities may be regarded as amplifying the above average calculations :—
WWhite Betel-nuts.—Goa, Rs. 8 to 10 per cwt. ; Mangalore,d&s. 14 to 22 per
Wt ; Rupasi, Rs. 12 to 16 per cwt. ; Calcutta, Rs. 12 to 13 per cwt. ;
Asigree, Rs.12 to 14 per cwt.; Kanarese, Rs. 16 to 20 per cwt.; and
Severdani, Rs. 18 to19 per cwt. Red Betel-nuts.—Malabari, Rs. 14 to 16
peg cwt. ; Kumpta, Rs. 12 to 18 per cwt. ; Marorkhudi, Rs. 16 to 17 per
cwt. ; Goa, Rs. 74 to 32 percwt. ; Wasai, Rs. 20 per cwt. ; Malws, Rs, 12
to 13 per cwt. ; Vingorla, Rs.12 to 13 per cwt.; and Calcutta, Rs. 10 to
12 percwt. It would appear thatthe poorer classes nse various substitutes

for the Wsetel-nut, for example the seeds of Calamus erectus, Roxb.

ARENGA SACCHARIFERA, Labill. ; Fl. Br. Ind., vi., 421;
Roxb., Trans. Soc. Arts, 1804, xxii., 366-8 ; 1806, xxiv., 155; Gamble,
Man. Ind. Timbs., 728 ; Dodge, Useful Fibre Plants of the World, 66 ;
Parmez. The Sago-palm of Malacca and the Malaya, taung-ong, eju,
gumits, etc. ; very commonly cultivated in India and wild in the forests

of Burma and Assam. It flowers about the fenth year.
At the base of the petiole is found a beautiful black horsehair-like FIBRE
known as the Ejit or Gomuta Fibre. Within the sheaths is a layer of reticulated
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fibres said to be in great dernand in China for caulking boats. It is also used for
kindhng fires and in Manipur to filter water. It has been recommended for ropes
intended for use under water and even as covering for submarine telegraph
cables, "The coarsest fibre 1s only fit for brush-making. For this purpose the
leaves are first washed and then soaked in an alkaline solution (Morris, Cantor
Lect., Journ. Soc. Arts, Oct. 18, 1895, 931). Sandals are made from the leaf-
sheath. [Cf. also Roxb., Obs. on Subshtutes for Hemp and Flax, 1809—a paper
which gives some results of a comparative test with eji fibre.] ¥ The sago from
the interior of the stem, although inferior to that obtained from the true sago
palm (Metrorylon Sagu, Rotts ), 18 nevertheless an article of Foop. 1t 18 the
source of the Java Sago, which is of considerable importance throughout the
Malaya, although the palm 1s chiefly cultivated for 1ts sap from which palm-wine
(toddy), sprrit (arak), sugar and vinegar are prepared (see Malt Liquors, p- 760).
A long and interesting account of the process of oxtracéion of the sap
(Stmmonds, Trop. Agri, 248) will be found n the Dictwnary (i, 303), and
Tschirch (Indiwsche Heul und Nutz-Pflanzen, 159-161, pl. 97) describes thg uses
und appearance of the palm in Java. The latter observes that it ia ngt worth
while to grow the palm for sugar because its production per acre is insufficient,
He gives the yield for Java as about 8,000 1b. per hectare (say 2} acres) The
estimate quoted by Simmonds 1s about 6,600 Ib. to the acre. Jumelle (Les
Cult. Colon Pl (Alament), 27) says that about 400 trees can be planted to the
acro and from each tree can be had 154 1b. of sago, giving the enormous total of
61,600 1b. to the acre. Roxburgh remarks that one palm gavoe about 150 1b of
good sago-meal. The palm will grow on soils where the cultivation of cereals
could not succeed *‘ The palm dies after ripening 1ts whole crop of fruit, and
the stoms, which speedily become hollow, are then useful for troughs and water-
channels, lasting well underground ’ (Gamblo, [ c. 728). [Cf. Milburn, Or. Comm.,
1813, i1, 310; Der Tropenpflanzer, m, 498-500; v, 364-5.]

A, Wightli, 6rifr , Talbot, List Trees, etc., 1902, 340 This is the dadsel, a palm
which according to the excise reports 18 often tapped for toddy.

ARSENIC (Oxide), including Orpiment and Realgar; Ball,
Man. Econ. Geol. Ind., 1881, 162, 692, 606 ; Holland, Rec. Geol. Surv. Ind.,
xxxir, 97, This metal is met with commercially in India in either of the
three forms :—the Ozide, commonly called White Arsenic or Arsenious
Acid, safed sambul, somal, ete. ; the Sulphides, known as Orpiment, Yellow
Arsenic, haritala, hsae-dan, etc. ; and Realgar, Red Arsenic, mansil, ete.

Whito Arseme 18 purely a manufactured article obtained by sublimatior in
the smelting of arsemical pyrtes., The sulphides are natural minerals, though
thoy can be artificially produced. Of orpiment there are two qualitiey, (1) the
medicinal and criminal form, consisting of smooth shiming scales, which is chiefly
imported into Bombay from the Persian Gulf ports, and (2) the coarser ana
loss poisonous form, which occurs in opaque masses. Tho sulphides “f arsenic,
are rogularly drawn from Munsian in Kumaon, from Chitral and from Upper
Burma and Yunnan. An mteresting account of the orpiment mines of Chitral
will be found 1n The Pioneer (Sept. 9, 1898). That from Munsiari is brought by
the Bhutias to the Bagesar fair.  Orpiment 18 also carried from thefSwat country
and Kashgar to Peshawar, and from Herat to Kandéhar. All three forms of
arsenic have always been imported from Burma and Chuna, and although white
arsenic is now mainly brought by sea, the sulphides still form a valuable transit-
trade from Western China through Upper Burma. There has been some trade,
both export and import, 1n arsenic. The average export of Indian afsenic (ex-
cluding orpiment) from 1897 to 1903 was about 334 cwt, valued at £5625,
whilst the average iumport was 2,346 cwt., valued at £3,110. In 1906-7 the
exports were 106 cwt., valued at Rs. 2,233, and the imports 1,925 cwt., valued at
Rs. 44,1906.  The immports of orpiment into Burma from Western China averaged
in 1897-1903, 9,651 cwt., valued at £11,470. The tondency seems to be for the
trade to increage whilst prices fall.

It may be mentioned of white arsenic, that of all poisons it is the most fre-
quently resorted to, especially in the Panjab, which has about 50 per cent. of the
recorded cages of such poisoning. In the Annual Report for 1902 the Chemical
Examiner, Panjab, observed that 84 per cent. of the cases of human poisoning
in that year were with arsenic. However, by the Poisons Act of 1904 very wide
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ARTEMISIA
INDIAN WORMWOOD ABSINTHIUM

‘Wormw ood

discreflonary powers wero granted to the local Governments, subject to the .

control of the Governor-General in Council. Special restrictions are placed upon
the traffic in white arsenic. Orpiment, besides being a PiGMENT and & DvYE,
is an essential ingrecdient in the manufacture of skellac, lac toys, Afmdi wax-
cloths, etc. [Cf. Taleef Shereef (Playfair, transl), 1833, 99, 156, 173; Watt,
Ind. Art at Delh, 1903, 211, 221-2, 231; Hooper, Rept. Labor. Ind. Mus.,
1903-4, 36.]

Al

ARTEMISIA, Linn.; Fl. Br. Ind., ii1., 321-30 ; CoMPOSITZ.

A. absinthium, Linn., Heuczé, Les Pl. Indust., 1895, 1v,, 343-9. The Absinthe,
Wormwood, afsanthin, vildyati-afsantin  An aromatic herb met with in Kashmir
at altitudes ot 5,000 to 7,000 feet ; dustributed to North Asia, Afghanistan, and
westward,to the Atlantic.

This wormwgod yields by distillation a dark green or yellow O1n having a
strong odour of the plant and an acrid taste. In large doses it 18 a violent narcatic
powson. In MepiciNe tho whole herb 1s considored an aromatic tonic and
anthelrgintec, but in Europe 18 now relegated to the poation of a domestx
medicine. ¢A liqueur consisting of an alcohohc solution of o1l of wormwood with
flavouring ingredients forms the Absinthe so largely consumed 1n France. Foster
(Engl. Factories Ind., 1618-21, 338) nlludes to ‘“ wormwood wine” among the
articles provided for the Company’s ships.

A. maritima, tinn ; Pharmacog. Ind, n, 288. Wormseed, Santonin, shih,
kermdld, kirmdri-owa (or kirmdn: ova), etc. A very variable plant found in the
Western Himalaya from Kashmr to Kumaon, altitude 7,000 to 9,000 feet, and
abundant in Western Tibet on salt-plains between 9,000 and 14,000 feet. The
Levant wormseed of European commerce comes from Persia, Asita Minor, ete.,
whilst the Barbury wormseed comes from Palestine and Arabia.

The flower-heads are largely used for their anthelmintic, deobstruent, and
stomachic-tonic qualities. Santonin 18 now well known to the Natives of India
and 18 largely imported from Germany, but according to Dr. von Schroeder it 1s
not poisonous to ascarides as was formerly thought, but merely drives them into
the large intestine whence they can be removed. Wormseed 18 brought from
Russia and also from Afghamstan and Persia, its value being about Rs 2} to
3 per Surat maund (374 Ib.); but much of the prepared santomn sold in the
bazars 18 adulterated to the extent of three-fourths wath gum, boracic acid, etc.
Details of the trade are not available. Duthie observes that in the Himalaya
ponies are fed upon this plant with relish, and he adds that ‘‘ other species
of 4rtemisia are mentioned as affording good fodder for sheep on the Panjab
Himealaya.” The Kew Bullet:n (June 1893, 127), commenting on this, observes
that in localities where hardly any other vegetation exists, the use of the worm-
sced as a fodder plant might prove of value Church reported on a bundle of
dry leayes received at Kew from Duthie. The following 18 his analysis :—

Percentage composition of -Lrfemisia maritima :—

Water .. .. .. v .. .. .. * .. 136
. O1l, resin, wax, etc. .. .. o 40
Starch, sugar, gum, ete. (by difference} 34-2
Albuminoids (true) . .. . .. .. .. 60
Fibre .. .. ‘e .. .. .. . .. 339

®  Ash (Qncludes 27 of sand and mica) .. . 8-

Church remarks that the plant contains rather less albuminoids, less digestible
carbohydrates, and more fibre than the average hay of mixed grasses. It 1s,
however, thrice as rich in albuminoids as the straw of Kuropean cereals. The
harsh wgody texture of the plant and its sickly odour would ot commend 1ts
use as the chief ingredient in horse-fodder ; but to any amumals not deterred by
these factors 1t might prove of considerable value under such special circum-
‘stances as obtain in barren tracts of the Western Himslaya. A. parviflora
is also browsed by sheep and goats. [Cf. List of Himalayan Fodder Plants (ex-
cluding grasses), D.E.P., in., 427.]

A. vulgaris, Linn.; Indian Wormwood, Flea-bano, ndgdoun, ndgdoni, tataur,
surband, ete. A gregartous shrub found throughout the mountenous distrect
of India and distributed to temperate Europe, Siam, Java, etc.

One or two of the forms of this species, along with A. 4bsinthinm, con-

® gtitute the officinal wormwood, but by itself 4. vulgaris is not an article of
commerce. In MEDICINE it is held to have stomachic and tonic properties, and
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ASBESTOS
THE JACK-FRUIT TREE

the modern Hindus regard it as deobstruent and emmenagogue. It may be used
as an inferior substitute for cinchona 1n intermittent fevers, and is probably one
of the sources of the remedy known to the Muhammadans by the generic tltle_ of
afsantin. Said to be used i*China in the preparation of an external applxputan
(moza) employed in relieving pain (Bretschneider, Hrst. Europ. Bot. Disc. in
China, 1898, 234). [Cf. Hartloss, Note, April 9, 1897 ; see Alkals, etc., p. 50.]

D.EP, ARTOCARPUS INTEGRIFOLIA, Linn.; Fl. Br! Ind., v., 541 ;
i, 320-33. Gamble, Man. Ind. Timbs., 6562 ; Urticace®. The Jack-fruit tree’;
Jack-fruit. kdnthdl kdntdl, kdthdl, panasa, phala, kantaka, etc. A large evergreen
tree cultivated in the warmer parts of India and Burma and occurring
wild on the Eastern and Western Ghats up to altitudes of 4,000 feet. The
dense mass of dark foliage and the huge fruits make this tiee a prominent

* feature of most Indian villages.

. Of the 40 odd species of Artecarpus indigenous to tropical Aria and the
Pacific, only five are of economic importance in India. 'The four begjded A. in-
tegrifotia are:—(1) A. ¢ haplasha, Roxb.; chaplash, sam, cham, pani, etc., met
with in Eastern Bengel, Assam, Burma and the Andamans; (2) A. hirsute,
Lamk ; the pat-phanas, anjalli, ayni, hebalsu, etc., which occurs in the Western
Ghats up to 4,000 feet; (3) A. éncisa, Linn , the Bread-fruit, divy-halasa (divy-
jack), rata-del, otc., an introduced South Sea species cultivated 1n S. and W. India,
Coylon and Burma, but unable to hold out against the Bengal winter; (4) 4.
Lakoocha, Roxb ; the lakucha, dhea-phal, lovi, kamma-regu, myouk-lok, etc.,
found in Kumaon, Eastern Bengal, South India and Burma.

(‘um, The bark yields a true Gum and the juce forms a useful CEMENT. CA0UTCHOUOC
Cement. is obtained from all the above-named species, but the amount is very small

(Hooper, Rept. Labor. Ind. Mus., 19056, 26); that of 4. ineisa is employed as
Dye a glue 1n caulking cances. A yellow Dy or PIGMENT 18 obtained by boiling the

wood and sawdust (especially from the root of A. Luhoecha), and this 1s
employed in Burma, Madras, and elsewhere in dyeing the garments of priests
(Agri. Ledg., 1896, No 4), but it is said not to dye with mordants (Text. Mer-

Lac. cury, Jan, 25,1896). The LAc insect is in Assam often obtained from A. Chap-
Fibre. tasha. The bark yields a FiBrE, that of 4. ¢neisa. being used apparently for

clothing 1 Otaheite and other islands (Royle, Fibrous Plants, 341). The juice,
Medicine. leaves and root are employed in MEpicINE. The Fru1Ts of all the above species

are eaten occasionally, but that of A. integrifolia is of course most sought
after. It is mentioned by almost all the early European writers, and in the
Awn-i-Akbart, 1690 (Blochmann, transl,, 66, 70). The name Jack-fruit was given
by the Portuguese from the Malayalam tsjaka. Kircher gives it the Chinese
name of po-lo-mi. Varthéma (Travels, 1510 (ed. Hakl. Soc.), 159) calls it.ciccara.
The fruit is seldom eaten by Europeans owing to the smell of the ripe pulp, but
the Natives regar it as one of the best fruits of the country. It is, as a rule, ¢
from 12 to 18 inches long, by 6 to 8 inches i diameter, and should bu called a

Beverage. frutescence. If the component flakes be fermented and distilled they yield gn *
alcoholic beverage, and the roasted seeds taste not unlike chestnuts. The TiIMBER
Timber. of all the species seasons well, and is considered valuable, being used for canoes,

doors, frames, etc. That of A. nirswte is the anjeli-wood of commerce, and
that of A. integrifotia is exported to Europe for cabinet-work, turnery and
brush-backs. [Cf. Vertomannus, Travels, in Hakl. Voy., 1811, iv., 585; Barber,
Memoirs, 1519 (Leyden and Erskine, transl., 325); Garcia de Orta, 1563,
Coll., xxviii. ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), ii.,, 20; Pyrard,
Voy. E. Ind., 1619 (ed. Hakl. Soc.), ii., 366 ; Clusius, Hist. Exot. Pl., 1605, 281;
Boym, Fl, Sin., 1666, L; Kircher, China Illust.,, 1867, 186 and pl.; John
Ellis, The Mangostan and Bread-fruit, 1770 ; Taleef Shereef (Playfair, transl. ).
1833, 116 ; Joret, Les Pl. dans L' Antig., 1904, ii., 296 ; etc., etc.]

D.EP, ASBESTOS; Ball, Man. Econ. Geol. Ind., 518-9, 631; Holland, Rec.
i., 838. Geol. Surv. Ind., xxxii., 99. A fibrous variety of amphibole which in
Bombay has been called shank-ha-palita (wick made of shells). It is
reported to occur in Afghanistan, the Panjib, Garhwal, Bhopawar (in,

. Central India), Chota Nagpur, and Mysore.
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* ATROPA
TRAGACANTH AND HOG-GUMS BELLADONNA

. Tiee average recorded yearly production in India would seem to be instg-»
nificant, namely about § to ¢ ewt , valued at Rs. 40%o 48, but the great increase
in the demand for fireproof materials has resulted in efforts being made to dis-
cover new and more profitable sourcos of supply 4Min Rev., 1896-7), Recent
discoveries in Central India and Rajputans scem hkely to prove of value.
In November 1899 two samples of asbestos found in the Jobat State, Central
India Agency, were sent to the Imperial Insutitute, London, for analysis and
repert. The Director replied that both samples consiated of soft friable asbestos
chiefly of very®short staple. They were of mferior colour, even the so-called
white variety being grey and impuro. A conimereisl expert was of opinion that
it would not pay to bring it to Europe, but that 1t mught be found useful
locally for fireproof packing, decorative work, eote. [Cf. Yates, Tex. Antig.,
1843, 366-65 ; Textile Mercury, Aprl 11, 1896; Hunausek, Micro. Tech. Prod.
{Wmton & Barber, transl.), 1907, 156-7 |

.

ASTRAGALUS HERATENSIS, Bunge; Pharmacog. Ind., i., D.EP,
479 ; Ajtchison, Trans. Lunn. Soc. (Bot. ser. 2), 1888, 1ii., 49, pl. vi.; Adu®. 1» 347-8;

vi, pt. iv,,

Trans. Bow Soc , 1891, xviu., 17; Heuzé, Les. Pl. Indust., 1895, iv., 267-8 ; 7"
LecuMiNoS&. Indian Tragacanth, katira, gabina, kom, kén, kum, etc. Traga-
A Persian shrub, very common in the stony soil of the Harirud valley and canth.

Khorasan, at an altitude of 3,000 feet.

From this and perhaps several other species is obtained a GuM called katirg Gum. *
or gabina which exudes from fissures in the bark. This is known in Indian com-
merce as Tragacanth. It 1s further said that on the stem being cut across, the
gummy substance shoots out of tho medullary cavity in the form of pipe-Tra-
gacanth. Aitchison observes: ‘‘This 18 collected 1n large quantities near Bezd
m Khorasan for exportation in all directions to India, Persia and Turkestan
to be chefly employed in the stiffening, glazing, and facing of local fabrics.
Most of the gum sold in India as katira is this and not the product of any
Indian plant.” Possibly another species (4. Sarcocolla, Dymock , anzerut, anzrud,
gijar, guzhad, ete.) is the drug which was known as sarcocoila to Pliny, Dios-
condes, Avicenna, etc. It 1s hardly, if ever, mot with in Europe at the present
day, although still used in the East. The gum is imported into India, and 1s one
of the principal ingredients in the lép (plaster) employed by Parsis to set frac- Z¢p.
tured bones, ete. The average value 18 seid to be about Rs. 3 per maund of
374 1b.  Aitchison is of opimon that without further knowledge of the plant
than was derived from finding the fruit of an Astragatus amongst the gum and
from an experiment with the seed, 1t would have been better not to identify
thie as a new species, since in all probabihity 1t will be found to be a form
already described by Bunge. ‘The drug consists of pale-yellow irregular grains
not unlike erushed resin, and is said to be collected by being shaken off the
tree on to a cloth. Eaten by ladies to improve their appearance and to give the
%kin a gloss. M

Astraflalus (Tragacanth) Substitutes. the Bassora or Hog:gums of India.— D.E.P.,
‘This 1s a group of gums resembling Tragacanth, but much inferior, the colour i, 418,
being most objectionable. The collective name in commerce is Bassora Bassora or
GuM, given because the gum of this class which first attracted -attention is Hog-gums.
supposed to} havg been exported from Bassora. In India these gums are
collectively known as katira, though Aitchison observes that most of the katira
gums are non-Indian in origin. Chemically Tragacanthin and Basserin are probably
adentical. The Indian Bassoras or Hog-gums are as follows :—

eAllanthus excelsa. Prunus Amygdalus.
Bombax malabaricum. Saccopetalum tomentosum.
Cochlospermum Gossypium. Sterculia urens,

Moringa pterygosperma, Btereospermum suaveolens.

ATROPA BELLADONNA, Linn.; Fl. Br. Ind., iv., 241 ; SoLa- D.E.P.,
NACEZE. Deadly Nightshade, sangangir, angiir-shéfa, sdcki, girbiti, i» 861-8.
ustrung, yebraj, luckmuna. A coarse glabrous herb native of the Western Belladonna.
Himalaya from Simla to Kashmir at altitudes of 6,000 to 12,000 feet ;
distributed to Europe and North Persia. s
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The officinal parts of the plant are 1ts leaves and the dried rqots, which are
powerfully sedative, anodyts and antispasmodic. The properties of the drug
are 8o well known that 1t 18 unnecessary to deteil them here. It appears that
although, the Himalaya might supply the world with belladonna, its cultivation
has been but indifferently investigated. [Cf. Leake, 4Agri Journ. Ind., 1807, n.,
pt. 1, 210-11; Paulus JHgineta (Adams, Comment., w1 , 240), ete., etc.; Phar-
macog. Ind, n., 572; Fluckiger and Hanbury, Pharmacog., 456-9 ; Rept. Ind.
Hemp. Drugs Comm , 1894, 1., 172; etc., etc ] i f

AVENA SATIVA, Liun.; Fl. Br. Ind., vii.,, 275; Duthie, Field
and Garden Crops, pt. 1., 13, pl.iiL. ; also Grasses N.W. Ind., 1883, 31 ; and
Fodd. Grass., 1888, 51; Mukerji, Handbook Ind. Agri., 247-8 ; Mollison,
Textbook Ind. Agri., ., 49-51; Graminz. The Oats and Oat Grass.

“Hamtat—Thero are some 13 species, in addition to the cultivated one met
with n India. Of the wild forms all oceur on the Himalaya, their area extend-
ing from Baluchistan and Afghanistan in the west, through Kashmir, Kumaon
and Nepal to the extreme oast mm Sikkim. The species A. awspera, Munro,
in addition to 1ts Himalayan habitat, occurs on the Khasia hills, the
Nilgin hills and the mountains of Ceylon. Nowhere are the wild Avenas found
abundantly ; a few plants here and there 1s thewr usual condition, though
several (such as A. fetwa, Linn, M. pratensis, Linn, and A. subspicata, Clary.)
are widely dispersed, being met with very nearly throughout the temperato
Himalaya.

History —None of the truly indigenous species are evor cultivated in India.
And 1n fact 1t would seem that the Natives do not recognise them as worthy of
distinctive names, hence they do not separately distinguish the species, and the
following namesmay very possbly denoteany twvena mncluding the cultivated
A. sative :—jar, jawn, jei, jamn, gandal, ganer, ganhel, gozang, jandel, stc  There
would appear to be no well-authenticated classic names for either the plants or the
grains (n India, Africa, Arabia, Egypt, Persia, China or Japan. The bromos of the
Groeks and the avena of the Latins were names given to wild species, but there is
no satisfactory evidence that either the Grecks or the Romans cultivated the Oats.
Paulus Hgwneta (Adams, Comment., ut, 78) says that the chapter in Dioscorides
on this subject 18 spurious, and that Agineta simply translated Galen. The plant
soems, however, to have been known i Asia Minor during fairly ancient times.
Caspar Bauhin (Theat Bot., 1658, 470-1) describes and figures two forms, wiz.
alba and muda ; and of the former ho says that according to Serapion 1t is called
churtal by the Arabs A sumlar reference is made by the Hortus Santates
(1491) to Scrapion, but I have not been able to verify the passage in questi6n.
The reference 1in Pliny to the Germans who lived on oatmeal porridge, would
seem to 1mply that that was curious and interesting nows to the Romans.
The ancient Slag ovisd 13 connectod with the Latin ows, so that the word,
avena would therefore mean ‘ sheep-weed.” [Cf. Hehn, Kulturpfl. und Haust.,
1894, 539 ] De Candolle (Orig. Cult. Planis (Engl. ed.), 373-8) gives the «
derivation of oats as from the Anglo.-Saxon ata or ate He then concludes his
very interesting and instructive account of this plant as follows:—‘ As all
the varieties of oats are cultivated, and none have been discovergd in a truly
wild state, 1t 1s very probable that they are all derived from a singge prehist&ric
form, a native of eastern temperate Europe and of Tartary.”

One or two popular writers in India affirm that oats were carried
there in the wake of Chungiz Khan, and that they were well known to
the Mughal Emperors. In the Avn-1-Akbari, 1590 (Blochmann, tral., 135),
mention 18 made of oats in the chapter on Fodder. Tt has also been
said that Warren Hastings, when Resident at the Court of Moorshedabad,
experimented with oats on the grounds of the Mothu Jheel. Be that
statement as it may, the cultivation of oats in India certainly dates
from at least the beginning of the 19th century, and though still un-
important has been extended all over the country, especially in the vicinity
of large towns and stud farms. The grain does not appear to fill sufficiently,

to justify the attempt being made to introduce it as an article of human
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food, and moreover its liability to fall from thg ears on its ripening, in-
duces its being harvested when still green. In India, accordingly, it is
used exclusively for feeding horses. If harvested late, the grains gre shed
and the straw loses much in feeding value. The crop is, however, of con-
siderable value since the straw is recognised as being very much more
nutritious titan that of either rice or wheat.

CultivatioB.—This 18 similar to that of barley. Duthie and Fuller
sdy that with a copious supply of water, oats will give as many as three
outtings of green fodder, and thercafter make sufficient growth to bear a
thin crop of grain. A large proportion of the Hissar oats area is treated
in that fashion as a green fodder crop. An acre, Mr. Mukerji says, should
yield 20 maund® of grain and 30 of straw. Mr. Mollison observes that
the finest quality of grain is produced on the lower slopes of the Himalaya.
The ¢rqp 36 grown to a considerable extent in Delhi, Hissar and Meerus
districts amd to a less extent in Poona, Ahmednagar, Satara and Ahme-
dabad. All the acclimatised forms grown on the plains of India produce
long thin grain with much husk, and the weight per bushel does not
usually exceed 35 to 37 lb.

In the plains oats are sown in September to October, or as soon as the
rains have subsided. Mollson, for example, says of Bombay that oats
are only grown as a rabs season crop, and always under irrigation. They
grow best on well-drained friable soils of a fair depth. Very light sand
and dense clay are not suitable. In fact, adds Mollison,g" oats are
grown on the same kinds of soil and under the same conditions'ﬁ.s irrigated
wheat and barley.” The seed should be broadcasted, and about 100 Ib.
to the acre will be required. The crop comes to maturity 1a 33 to 4 months,
The grain can be threshed out on a board or trampled underfoot by bul-
locks. Mr. Mollison says that a fair outturn on good soil would be 1,800
to 2,200 lb. grain and 25 cwt. straw per acre. Oats as given to horses
in India are invariably crushed and mixed with other food substances.
[Cf. Butler, Formaline Treat. of Oat Smut, in Agri. Journ. Ind., 1906, 1.,
pt. iii., 267-9.]

*Trade.—The imports are small and come for the most part in ships
that bring horses. Oatmeal is also to a certain extent imported under
the heading of * provisions,” but as it is not separate]ly declared, no
particulags can be furnished. But the exports are more considerable than

*would at first sight be anticipated. During the past 20 years or so they
have fluctuated from 50,000 to 80,000 cwt., valued at from 1% to 4 lakhs
of rupees. , In 1906-7 the actual figures were 55,518 cwt., valued at
Rs.’2,26,022: Tlte traffic is not, however, progressive. It goes very nearly
entirely from Bengal and to Mauritius.

AVERRHOA BILIMBI, Linn.; Fl Br. Ind., 1., 439 ; Gamble,
Man. Ind. Timbs., 119 ; Pharmacog. Ind., i., 248 ; Cooke, Fl. Pres. Bomb.,
i, 168; Duthie, FI. Upper Gang. Plawn, i., 132 ; GErRANIACEZ. The
bilimbi, blimbs, belambu, pulich-chakkay, pulusu-kdvd-lu, vilimbi, hainojom,
kala-zoun-si, etc. A. Carambola, Linn.; the karmaranga, khamrak,
kamarangd, kamrangd, tamarak, kamarakha, tamarta, etc. This and the
preceding are commonly cultivated in gardens.

These small trees, called, according to Garcia de Orta, 1683 (Coll., xii.), balimba

in Malaya and carambolas in Malabar, are fairly extensively grown for the sake of
their fruits. It 18 customary to read of their having been introduced by the
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THE WHITE MANGROVE

. Portuguese from America. The kermerick 18 not only mentioned in the Memoirs
of Baber (Leyden and Erskin8, transl, 326), of a date approximately 1519 s.p., or
about 27 years after the discovery of America, but it is described 1n such terms
a8 to leaye no doubt whatoyer as to its identity. Baber gives his account of
this fruit'in a list of ** Vegetable Products Pecuhar to Hindustan,” and makes
no sort of suggestion of 1ts having been only rocently introduced. These facts,
when taken in conjunction with the existence of a Sanskrit name, may be regarded
as throwing grave doubts on the supposed American origin of the karmaranga. “The
fruits of the Bitimb¢ ripen about the middle of summer and are uséd 1n pickles and
curries. The flowers also are sometimes preserved. Of the Cerambola, tle
leaves, roots and fruits, having antiscorbutic properties, are used as coolng
MeprtciNes.  The fruits ripen about January, and when stewed are very palat-
able. The Natives sometimes cat thorn raw  When unripe they are astringent
and are used as an acid in dyeing, or to remove iron-mould, owing to their
containing much potassium-oxalate. The TiMBER is said to bevemployed in the
Sufidribans for building purposes and for furniture. [Cf. Linschoten, Voy. H.
Ind {ed. Hakl. Soc.),1i, 33; Acosta in Clusius, Hst. Exot. P, 1606, 286; Jasobus
Bontius in Piso, Ind Utri re Nat et Med., vi., 102 ; Rheede, Hort Mal , isi., t¢. 43-4;
Buchanan-Hamilton, Stat. Adcc. Dwnay, 162, Taylor, Topog. Stat.«Dacca, 50;
Moodeen Sheriff, Mat. Med. Mad , 75-6; ete., ete.]

AVICENNIA OFFICINALIS, Linn.; Fl. Br. Ind., iv., 604 ;
Gamble, Man. Ind. Timbs., 546 ; Pharmacog. Ind., ii., 82 ; VERBENACEZ.
The White Mangrove, bina (bani), mada, venkandan, karungandan, tivar,
oepata, thame, lameb, ete., ete. A small tree or shrub of the salt marshes
and tidal forests of India and Burma ; found also in the Andaman and

Nicobar Islands and the Malaya.

The BARK of this treo 18 astringent and used by tanners (dgri. Ledg., 1902, No.
17, 48) The ashes of the wood are used to wash cloth. Tho green fruit mixed
with butter and boiled is made into a plaster for softening and maturing humours
and to heal smallpox ulceration. The TIMBER 18 brittle and employed only for
firowood ; it 18 reported as used in the Andamans in the construction of
oill-mulls, etc.

BAMBOOS (the Bambuses of botanists); FI. Br. Ind.,
vii,, 375-420; 8. Kurz, Bamboo and Its Uses, Ind. For., 1876, i., 219-69,
335-62; Gamble, Bamboos of Brit. Ind., Ann. Roy. Bot. Gard, Calc.,
1896, vii. ; also Man. Ind. 1'umbs., 1902, 746-57 ; Hoey, Monog. Trade and
Manuf. N. Ind 1880, 67 ; Brandis, Biological Notes on Ind. Bamboos,
Ind. For., 1899, xxv., 1-25 ; Remarks on Structure of Bamboo Leaves, Trans.
Linn. Soc., 1907, vii., 69-92; also Ind. Trees, 1906, 664-85; Freeman-
Mitford, Bamboo Garden, 1896. To economise space these works will not
again be cited, though freely consulted in preparing the review {hat follows
of the various economic bamboos of India ; GRAMINE&.

It 1s proposed to treat the Bamboos from the practical rather
than the scientific standpoint, and accordingly to deal with thery collec-
tively instead of under their separate genera. But many of the purposes
for which bamboos are utilised are met also by the Canes (Calamus, p. 202),
by the Reeds, and other basket and wicker-work materials (Baskets, p. 115).
The Canes proper arc climbing palms, and the Reeds are species of grasses
which, from the industrial point of view, are very nearly identical with
the smaller bamboos. The Reeds proper are the species of Phragmites,
as also certain species of .{rundinaria, Andropogon, Arundo,
Ischaemum, Saccharum and Typha. But many basket-materialse
are not grasses, and the link is thus given that carries the attempt
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to classify these industrial substances away completely from the Bamboo
and its associates into Mats, until 1t becomes logically impossible to .
separate Cotton, Silk and Wool--the chief matting materials—from the .
Bamboos, the Canes and the Reeds.

The following are the chief Indian genera and species of the Bambuse@
as recognised by botanists, together with the more valuable special pro-

pgrties of eachl :—

Arundinaria aristats, Gamoie, bhébham, babawn, rato negdls, East Himalays, D.E.P.,
alt. 9,000 to 11,000 feet. .1. densifolia, Munro; the smallest of Indion bam- i,, 835-8,
boos, met with in South India and Ceylon. 4 elegans, kurz, a common 871,
species in Burma, distributed to the Naga hills and Assam, alt. 5,000 to 7,600 Reed
feot. THd 7illz bamboo ot Assam, where 1t is uded in house-construction. Bamboos.
1. faleata, Nees® the Himalayan Bamboo-—fromn the Ravi to Nepal, glt gmallest
4,000 to 8,000 feet. Is the ringdl, murgdl, ndgre, narri, garri, yorwa, spikso, ningalo, Bamboo.
kewi,stham, utham, kutino, cte. Culms arc exported Lo the plains where they agp Julé Bamboo.
workedeup into hookah-tubes (naicha), fismng-rods, hnig for roofs of houses, Humalayan
arrows, bagket-work, etc  The neat little baskets used by the hillmen to hold Usmboo.
the wool and distaff with which they beguile leisure hours 1s made of the ringdl Uses.
bamboo. [} Ind. For, 1888, xu., 414; xiv., 309; Gee, Monog. Fibrous Manuj.

Pb., 1891, 13.]

A. Griffithiana, Munro. khnap or w-spar, a thorny shrub of the Khasia
and Jaintia hills, employed to tie thatch. [Cf. Ind. For.,, 1888, xiv., 309.] 4
A. Mookeriana, Munro, 8 cwspitose species of the Eastern Himalaya—the
singhani, prong, etc ; affords an edible seed. [Cf. Ind. For., 1888, xiv., 310-4; Edible Seed.
For, Adm. Rept.,, 1908, 9.] A. intermedia, Munro, the nigala, i1t nigala, ‘
parmiok, pronyg mok, etc. An East-Himalayan species, alt. 7,000 feet. Is
an excellent hedge plant, the culms of which are strong and ysed for fishing- Fishing-rods,
rods, baskets, mats, ete. Is largely exported from Darjeeling to-the plang, Baskets, etc.
A. khasiana, Munro, the namlang (or w-kadac namlang), a specios of tho
Khasia hills, alt. 5,000 to 6,000 feot. Is often specially cultivated and used
for wattle-and-dab walls. L. Prainti, Gamble, Naga and Jaintia hlls,

A graceful climbing plant which has six stamens and 1s known as sampsf,

keva, etc. It 1s used in basket-work and in hut-bwlding, etec  A. Mannié, Hut-building
Gamble, another climbing species, may also be mentioned. It occurs in the

Jaintig hills and 18 known as beneng. Is used split as a binding material in
hut-building.

A. racemosa, Munro, the maling, phyeum, miknu, mheem, pheong, pat-
hiu, ete. A Darjeeling gregarious species extensively employed in mat- Mats, ete.
m:ﬁdng and for roofs of Native houses, fences, garden supports, etc. Largely
used 1. Darjeeling as fodder for ponies (Ind. For.,, 1888, xiv., 308-9).

A. wspathifliora, Trin , the high-level ringal, garu, deo ningal, etc., of the N.W.
JHimalaya (from the Sutlej), alt. 7,000 to 9,000 feet. Is thq common under-
growth af deodar and pine. Often flowers gregariously. A. Welghtiauna, South India,
® Nees; the chevari—a shrubby species of the hills of Southern and Western
India, specially abundant on the Nilgiris. Largely used for mnats, baskets, Mats.
walking-sticks, ete. ; exported to Bombay and all over India. The young shoots wWalnng-sticks.
arejeaten and the grain has often proved of much value.
ambusa *arundinacea, wild. The Spiny Bamboo or kanta bans, behor, D.EP
bana, katanga, kalak, vas, ketia, kataus:, kotoha, goda, dongi, magar bans, i '3'90"1
ndl bans, vedru, penti-vedru (hollow bamboo), maingd, kyakatwa, etc. This a8 in S
tall, graceful bamboo is both wild and cultivated all over India and Bimg 00
Burma, except in the Himalaya and Sub-Himalaya and the valleys of the Ganges ‘
and Indus. 1t is scarce in the Central Provinces but not uncommon in Gujarat. Habitat,
Yery frequent in Orissa and the Karndtak, both as a small and as a large
variety, and abundant in the Konkan and on the Westorn Ghat ranges. In the
Deccan it occurs in the valleys (as 1t also does throughout South India}), asconding
the Nilgiris to alt. 3,000 feet. Scarce in Northern and Eastern Bengal and
Assam, but becomes common in Burma from Pegu and Martaban to Tenasserim.

Gamble tells us that it flowers about every thirty years and is reproduced
by seed, but several writers in the Indian press say only twice in a century. A
forest of surpassing splendour is transformed into one of desolation and death,

%oon followed by fire, until the charred stems, dust and ashes are all that
remain, But seeding would appear to take place in sections. A writer in the ®eeding.
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THE INDIAN BAMBOOS

Gardeners® Chroncle describes the manifestation of 1862 as having commenced
in Travancore, oxtended to Malabar m the following season, and in the next
year to Coorg and Mysore. . .

The séads, which somewhat resemble wheat, are EDIBLE, and have in certain
years praved of great value in supplementing food-supplies, more especially
since flowering very frequently accompanies seasons of famine or scareity.
Speaking, probably of this grain, Church (Food-Grains of Ind., 102) gives.the
nutrient value as 87. He then remarks: * The food value of‘bamboo grain,
after the removal of the husk, is high ; its defects are due to the low proportioh
of oil and mmeral matter.”” The analysis, he says, shows 73'7 per cent. of
starch, 11'8 albuminoids, 110 water, 1-7 fibre, 1 2 ash and 0'8 oil. ~The young
shoots (kalla bdns) are greedily eaten and somewhat resemble asparagus; they
appear above ground in August. The leaves are very largely employed ga fodder,
more especially for buffaloes and elephants. The leaves and 4ender twigs are
alse used MEDICINALLY, being supposed to posscss emmenagogue properties.
The silicious deposit within the joints, known as Tabdshir, though found in rost,
ifgnot all bamboos, was first observed in connection with this species.

The Curms, which attain a height of 80 to 100 feet, and are 6 4o 7 inches
in diameter, are very largely employed (although this is by no means one of
the best bamboos), but they are rather crooked and often knotty. At the
same time the densely interlacing thorny branchlets make 1t difficult to extract
the felled culms, hence it is not a species that would be cultivated in the
commercial supply of bamboos. But as a hodge it has ofton proved of great
value, and as Mr. Gamble says, except explomves nothing would have much
offect against it. It 18 often badly attacked by a small hemipterous insect, an
aphis which has been described under the name of Oregma bambuse (Stebbing,
Injurious Insects, 20-2). This attacks the leaves in such multitudes that it
causes & sort of MANNA to form. [Cf. Taylor, Topog. Stat. Dacca, 1840, 61 ;
Pharmacog. Ind., 1893, ii1., 586-92; Jasper Nicholls, Journ. Bomb. Nat. Hist.
Soc., 1893, viii., 298; also Ind. For., 1895, xx1, 90-5.]

B. Baleoos, Roxt. The balku bdns, balkua, bhaluka, boro-bins, sil
baria, teli baria, wamnah, beru, betwa, etc. 'This well-marked and most useful
bamboo is a native of the plains on the eastern side of India. The culms are 50
to 70 feet high and 3 to 6 inches in diameter ; nodes swollen with a whitish ring
sbove and hairy below. 1t is probably the best and strongest species for building
purposes and 1s greatly esteemed in Caleutta, but it is not a handsome plant and
would hardly be chosen for ornainentul purposes. It is much used for scaffolding
and is very durable if well seasoned by immersion in wator, a process said to
protect it from subsequent attack by Bosxtrichus beetles (Working Plans, For.
Jalpaz, 1898, 22.) .

B. nutans, wait  ‘The pickle, bidhuli, nal béns, mukial, makal, mahiu,
mahl, paoshi-ding-ying, jota, deobans, wa-malang, sering-jai, etc. A mgderate-
szed graceful species, found on the lower Himalaya from the Jumna to Assam
and Eagtern Bengal, doubtfully wild anywhere west of Sarada but common®
near villages and along roads and canals in Dehra Dun. In Sikkim it is‘met with
up to alt. 5,000 feet. Culms 20 to 40 feet high, 1} to 3 inches in diameter, and
having the internodes 15 to 18 inches long. ~ Strong, straight, hard, good and
much esteemed, and since they rise from the ground well apart, plantations of
this species can be easily and profitably worked (Kanjilal, For, Fi. Sciol
Curc. U. Prov., 1901, 367).

B. polymorpha, Munmro. A common species in the wupper mixed
forests of the Pegu Yomah and Martaban, often associated with teak and dis-
tributed westward to Assam and Eastern Bengal. The culms, which are found
in dense clumps, are 50 to 60 feet high and 3 to 6 inches in thickneSs, much
branched above and curving downwards. The species is known in Burma as
kyathaungwa (kya-thon-wa), m Assam as betud, and in Bengal as jdma betud $
is considered one of the best bamboos for walls, floors, roofs of houses, etc.
[Ct. Ind. For., 1878, i., 22; 1896, xxii., 70; 1897, xxiii.,, 131, 263 ; 1903, xxix.
(flowering of), 244~5, 513-8 ; Alpin, Rept. Exp. Shan States, 1887-8; Ind. and
East Engineer, 1897, 166, otc.]

B. Tulda, Roxt The Common Bamboo of Bengal, tulda, jowa, dyowa
bdns, mak, makor, kiranti, matela, peka, mirtenga, mitenga, watt, wamuna, wage,
nal-bdns, deo-bins, byjuli, jats, jao, ghora, theiwa, thaikwa, etc. This ocours ine

, Central and Eastern Bengal, Assam and Burma, also on the hills of the Northern

Circars and probably in Orissa. It 1s cultivated throughout Eastern Bengal
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and Burma, and is perhaps the most common bamboc in tho rice country of®

Bengal and Assam It is, however, somewhat difficult to distinguish from B.
nutaus, and the two plants are consequently often much confused and the same
vernacular names given to either indiscriminately. ® 1t flowers gregari@usly over
considerable areas, but single flowenng clumps are not unusual. The culms are
green, streaked with yellow ; they attain a height of from 20 to 70 feet and 2 to
4 inches 1n thickness. They are regarded as strong, but not so much so as those
of B. Baicoo Roxburgh says that if seasoned in water they become fairly
durable, otherwise they are soon devoured by a small Bestsichus beetle. The
culms are used for building purposes, roofing, scaffolding, making mats and
baskets, fans, window-blinds, ete., and when young are pickled and eaten.

B. vulgaris, Scairad. In Bengal this is the bdswnc or bdnsins, that is * Female
Bamboo ;'—a name which in South lndia 1s alse given to B. arundinacea.
In other parts qf the country it is the Golden or Yollow Bamboo, bardlae, sun-
drogai, kulluk, or kallak, or vansa-k tlaka, kulna, una, wanet, etc. This cosgno-
politan species is cultivated and runs wild over the warmer parts of India and
Burma; 1ts onginal country is uncertain. but 1t 1s found in Java, Maurities,
Madaglseag, Algeria, the West Indies, Mexico and Central and South America,
otc., etc. The culms are bright green or striped green and yellow, polished,
shining. They sttain a height of from 20 to 50 feet with a diameter of from 2 to
4inches. The nndes are hardly raised but have a ring of brown hairs. The species
18 usod chiefly in basket-making and to some oxtent in house-construction.
[Ct. Larboa, Bomb Grass:s, 1896, 140 ; Talbot, Lwst Trces, etc., 1902, 347 ; Firmin-
ger, Man. Gard. Ind. (ed. Cameron), 1904, 321.]

Cephalostachyum  capitatum, munro  Tho gobia, gope, payong, sillea,
sullea, otc. A shrubby semi-scandent bamboo found in the North-East
Himalaya and 1a the Khasin, Jaintia and Naga hills. Is a graceful plant
which often forms donse thickets. The wood 18 used by the Lepchas in pre-
ference to that of any other kind (for making bows and arrows), and is also
regarded as good for baskets. The joints of the culms are often 2% feet long.
The leaves are cmployed as FoppgR and the seeds are eaten in times of scarcity.

C. pergraclle, #unro Is known as latang, madang, 'mwa, kengwa, etc.
A deciduous arborescent bamboo common in Burma, and after Mendro-
calamus strictus ig there, perhaps, tho most abundant of all species. It
occurs also in Chota Nagpur and Assam and is being cultivated experimentally
in South India The culms are largely used for building purposes, floating
timber and mat-making. In Burma the jonts are employed for boiling the
kauknyin or glutinous rice, the effect being to produce a long mould of boiled
rice which can be carried about and eaten on journeys. In Manipur I observed
my coolies invariably cooked their food in joints of green bamboo. The fact of
their being green and the presence of the fluid within, seemed to render the
fire incgpable of burming these wooden cooking-pots.

Dendrocalamus Brandisif, «waz. 'This 18 sometimes confused with

* . giganteus, and, like it, is often called wabo. Its proper fhmes are kyelowa,
wapyu, Yakey, waklu, etc. Mr. Alpin (Rept. on the Shan States, 1887-8)
calls it kyello bamboo. It is a lofty tufted evergreen species with ashy-groy
culms from 60 to 120 feet in length and 5 to 8 inches in diameter. It is found
n the tropical forests of Pegu and of Martaban up to alt. 4,000 feet, cluefly on
caleareous r¥cks. , It 18 said to flower sporadically and not to die off after flower-
ing. Nisbet (Burma under Brit Rule and Before, 1901,1., 381) says the culms are
employed for boat masts.

D. giganteus, Munro. Thig truly gigantic grass is a native of the Malay
Penins but much cultivated 1n Burma, where 1t 18 known as wabo and 1n
Asgam a8 worra. It is used . Burma for posts and rafters in house-building,
for carts, etc., and the joints for pails, boxes, lower-pots, ete. The large oulms
Yoften 120 feet long end 25 to 30 inches in circumference) are said to fetch
Rs. 2-4 each, or in quantity, Rs. 150 to Rs. 180 per hundred. At the Colomal
and Indian Exhibition, London, I had extra fine culms cut into short lengths
and prepared as uinbrella stands, when they readily fetched 5s. to 10s. each, accord-
ing to size. (Of. Varthéma, Travels, 1510 (ed. Hakl. Soc.), 218-9.]

D. Hamiltonli, Nees & Arn In the lower North-West hills this is
called chye,; in Darjeeling tama, poo, and pa-shing ; in Assam and Burma

ekokwa or kakua, wah, pecha, fonay, ke, wabo-myetsangye, otc. It is a large
bamboo that flowers sporadically and also gregarously. It occurs in the North-
East Himalaya, Assam, Khasa hills, B8ylhet and Upper Burma, and is distri-
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buted westward to the Sutlej, though beyond Nepal 1t is doubtfully indigenous.
The culms run from 40 to as much as 80 foet in height and from 4 to 6 inches
in diameter ; tho nodes are marked with root-scars, the internodes are 12 to 20
inches indlength, and the wails half an inch thick. It is the common bamboo of
Darjeeling, tho Duars and Assam, and 18 umiversally employed for all kinds of basket
and mat work. For bullding purposes 1t is not much esteemed. The young shoots
are caten as n vegotablo, and 1n Assain a specially prepared substance known
08 gass-tenga is caten as a luxury (Hooper, Rept. Labor. Ind. Mns., 1905-6, 37).
Tho inner layer of the culm-sheath is utilised for covering Burmese cigarottes.

Referring to 1ts straggling habit, Mr. Oliver says : *“ When they have no trees
to support them, the main stems bend over, forming 1mpenetrablo thickets, and
the latoral branches ascend vertically, oftep forming shoots nearly as long as the
man stems.” Mr. Manson alludes to the value of this species to the tea-planters
of Darjeeling district in shading their plantations from hot aed violent winds
[C#. Agri. Ledg., 1896, No. 27, 245, 260; Kanjilal, For. School Circ. U. Prov., 1901,
369 ; For Adman. Rept. Assam, 1896-7, 14.] -

o D. Hookerl, Munro The seiat, ussey, sejsai, stjong, denga, ukotang, patu,
tli, kawe ule A large bamboo with long curving branches, met with in
the Khasia and Jaintia hills, alt. 2,000 to 5,000 feet, in the Daphla hills, also
Sikkim, and 18 distmbuted to Bhamo in Upper Burma. The culms are from 50 to
60 feet high and 4 to 6 inches1n diameter, walls about 1inch thick and internodes
18 to 20 inches long. The culms are used in making water and milk pails (chungas).

D. longispathus, Aurz A large and handsome bamboo of East Bengal
and Burma, chiofly near streams. It is known as the khang, ora, wa-ya
and talagu. Wa-ya 1n Burmese means ‘ Stinging Bamboo,” a name given m
allusion to the irntating hamrs on the sheath. The culms reach to 60 feet high ;
mternodes 10 to 24 inches long and 3 to 4 inches in diameter, with the walls
half an mnch thick. It often roots at the nodes, and the culm sheaths are papery
and moro or less persistent. It 18 not much appreciated as a bwlding material,
though used when better kinds are not available. [Cf. Madras Admin. Rept.
(numerous passages), 1888-9 to 1898.]

D. silkkimensis, Gambie The pugriany of Darjeeling, wadah of the Garo
hills and the tira, volo 1n Nepal A large bamboo, with cmspitose stems and
fow culms, but these 50 to 60 feet or more Ingh and 5 to 7 inches 1n diameter
It occurs on the hills of the North-East Himalaya—Sikkim and Bhutan—at
altitudes of 4,000 to 6,000 feet, also at Tura 1n the Garo hills, and 18 cultivated
in several localities. It 15 the largest and perhaps the most beautiful species 1n
Sikkim, where 1ts thick culms are preferred for making the chungas (or pails)
in which water and milk are carried and butter churned. But the leaves have
the evil reputation of being poisonous to cattle and horses

D. strictus, Nees. This is the most common, most wdespread and
most umversally used of all Indian bamboos. It is the “Male Bambao,” tho
bdns, bdns kaban, bdns khidrd, karad, mathan, mat, burd mat, salwa bdns, halpa,
vadur, bhiru, kark, kal mungil, kibi budaru, sadhanapu-vedru, kauke, myinwa,
etc. Is dociduous, densely tufted, gregarious, has strong often sohd culms,
which average from 30 to 50 feet high and 1 to 3 inches in diameter. It occurs
on all moderately dry lulls throughout India and Burma, except in Northern and
Eastern Bengal and Assam. In South India and Burma it reaches a large size
and has hollow culrns, while in the drier Deccan Inlls and the Siwaliks it is smadler
but has nearly solid eculms  Flowering is usually gregarious ;: the flowers appear
in the cold season, the seed ripens in June and is shed, but the husk remains.
After flowering, the plants die and are replaced by seedlings.

Col. Doveton (Ind. For., ix., 529) gives an account of the Indian uses of this
bamboo in connection with the Central Provinces, that might be consultéd as itis
characteristic of the species wherever found Amongst other uses, he mentions
rafters and battens, spear and lance-shafts, walking-sticks, whip-handles, the
manufacture of mats, roofing, sieves, hand-punkahs, umbrellas, chairs, vessels
for holding grease and oil, bows, arrows, and cordage, etc., etc. 'When converted
into charcoal is in request for the finer smiths' work. The dry stems are also
used for torches and the production of fire by friction. The leaves are much
sought after as food for buffaloes and even for horses. The seed is used in times
of famine as & food-grain, and the young and tender shoots are also largely eaten
as vegetables (Rec. Bot. Surv. Ind., 1903-4, i1, 29, 156, 196). In another,
paragraph particulars will be found of the recent and highly interesting discovery
of manna (saccharon) seen on this species. [Cf. Agri. Ledg., 1900, No. 17.]
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One of the chief European uses for this bamboo®s tl:e manufacture of lance-
shafts For this purpose solid stems of umiform thickness are essential. But
apparently they are only here and there completo}y sohd. Thus the_supply is
unequal to the domand. Spht up and agan united they are made info fishing-
rods. For bamboo furmture tho hollow stems are now largely utilised. In
India it fetches from 8 annas to Rs 1-8 per hundred in the forests, but tho
transport charges to the coast aro the chiof items of expensc  Gamble estimmates
the total annual production at possibly 100 mullion culms [Cf For. Admin. Rept.
d. Prov., 1892-3, 13-4; Lisboa, Bomb (rasses, 1896, 141-4; Lovegrove, Ind.
For., 1900, xxvi, 433-42 ; Smythies, Ind. For , 1901, xxvii, 126; Kanjilal, For.
Fl. School Circ. U Prov., 1901, 369; Church, Food-Grains of Ind , suppl , 1901, 7;
Branthwaite, Ind. For , 1902, xxvn., 233 ; Munol, Ind. For., xxix , 507-8.]

Glgantochloa macrostachya, Kurz 'The tekserah, mad:, madaywa, wanet,
wabray, etc. An evergrecn bamnboo with stripod culms from 30 to 50
foet long and 2} to 4 inches thich  Nativo of Assain, Chuttagong and Burtna.
6. verticillata 18 the beautiful striped species often cultivated in India but
introduged from the Malay. Gamblc sumpects . awriculata, Kurz the kalia ®f
Bengal andrtalaguwa of Burma may have to be placed undor @xytenanthera.

ﬁeloealamus compactifiorus, gent., Hook, f This arborescent, tufted and
scandent evergreen occurs in Eastern Bengal and Burma, viz from Sylhet
and Chittagong down to Martaban, but is frequent only between alt. 4,000
and 6,000 feet. It 18 1n Burma known as wa-nwe, in the Kachin country as
nachinwa, in Chittagong as lots, and in Sylhet as daral The culms are
lurgely used for basket-work, and when split 1n tho groen state may be reduced
to such fine and phable strands that they may be woven It 1s the material
employed in the construetion of the shoes worn by the Kachin, Shan and Chinese
traders seen 1n Bhamo, and in the characteristic lacquered ware of Upper Burma
The seed 18 large, edible and mealy, somnewhat resembling the chestnut. [Cf.
Ind For., 1902, xxviii, 432; Ind Art at Delhs, 1903, 223 ]

Melocanna bambusoides, 7+». This 13 sometimes called the berry-bearing
bamboo and is known by the following vernacular names —miuli, metunga,
paia, taria, wats, artem, turiah, watrai, kuyaungwa, pagr -tulla, kayinwa, etc.
Is often called the Teraa bamboo. An arborescent evergreen, with distant
culms, arsing from the ramifications of an underground rhizome. Met with
throu%houb Eastern Bengal and Burma  In Chittagong it 1s perhaps the most
prevalent species, and 1s universally emnployed for building purposes and mat-
making. It is very largely exported to Lower Bongal, and according to the
forest returns about 16 million culms are yearly required in the Gangetic Delta.
It is, in fact, from the Indian standpomt, one of the most valuable of bamboos.
Though thin-walled is strong and durable and has the great advantage of
being straight and of possessing only very slight knots. It is doubtless the
pata amd eworra bamboo referred to by Lewin, who observes that white-ants
will not attack it. Gregson says the young shoots are often killed by & beetle—

'l'yrloh-c‘v-nchm tongipes (Ind. For., xxv., 420). The fruft 18 large, edible

and occasionally germinates and makes as much as 6 inches growth before 1t
drops from the stem (Stapf, Trans. Linn Soc, 1901-5, vi, 409-23). Tabdshir
is often very abundant in the stems (Roxb, Fl. Ind, ii., 197).

Ochland travancorlea, Benth., ex Gamble, trakalls (Brandis), tlta, rdl,
(Bourdillon}. A shrubby gregarious reed or bamhoo, met with on the moun-
tains and plains of South India (in Tinnevelly and Travancore districts), up
to alt. 3,000 to 5,000 feet It has exceptionally large flowers and fruits and
as many as 120 stamens in ono spikelet, united more or less into & tube. The
culms ajtain a height of 20 feet, and the internodes are sometimes 5 feet in length.
T. F. Bourdillon, Conservator of Forests, Travancore State, has furnished much
useful information regarding this species It flowers, he says, gregariously
*overy 30 to 40 years, then dies down The shoots when 6 to 9 months old
constitute a splendid paper material For some five years or so a paper-mill
was run in Travancore which used this material almost exclumvely. The fibre
has been pronounced superior to esparto but the expense of chemicals killed
the industry, as it seems a larger quantity was required than with other paper
materials. [Cf. Ind. For, 1899, xxv., 162 ]

Oxytenanthera nigrociliata, Munro, podak (And) washut (Garo), bolangi

» bams (Orissa). A tufted evergreen species found in Orissa, Chittagong, Burma,
the Andaman Islands and Malay Peninsula. Used in house-building and . pgninsula

for basket-work.
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THYRSOSTACHYS THE INDIAN BAMBOOS

SIAMENSIS

D.EP., . 0. StoeksH, Munro 'Ihe, koda, ur sheme, otc., a slender bamboo of the
v.,876. Konkan. Talbot (L8t Trees, etc, 1902, 348) says it is commonly cultivated
Konkan along the coast but is rare in the Ghat forests It is a strong bamboo, used for
Bamboo. puntingpoles, Native umbrellas and baskets.

Umbrellas. Pseudostachyum polymorphum, Menro, filing, purphwok, paphok, wachall,
D.EP, bajal, tolli, ndl, bawa, etc. Large shrubby or semi-arborescent bamboo, has
iv., pt. i., culms arising singly from a long, creeping, jointed rhizome. Tall and branghed
3B1. at the top only, thus often taking support from neighbouring trees. Young
Creeping shoots come away froely and are very straight. This species occurs in the
Bamboo. Eastern Himalaya, Assam and Upper Burma and ascends the hills (to alt. 5,000
Best Sikkim feet), but is most abundant and prolific in moist valleys or under the shade of
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trees. It is & very valuable bamboo, and in Sikkim is considered the best
sort for the basket-work used on the tea estates, etc. The culms are easily
spht and the laths floxible and durable. It is also largely utiljsed in the manu-
facture of mats and for tying the rafters of huts.

Telnostachyum Dullooa, @améte. A moderate-sized tufted bamboo,
tending to become scandent. Occurs’ throughout Northern and Eastern
Bengal and from Bhutan through Assam, Sylhet and Chittagong to Upper Burma.
There are two forms (possibly two species), a large and a small. The follow-
ing vernacular names have been recorded for these: the larger form—dolu,
dullooa, paksdlu, pogslo, wadroo, gyawa; and the smaller—silloh, bajail, thavk-
waba, otc. The culms are used as water-pails and 1n the manufacture of umbrellas,
also for basket and mat-work, and in the manufacture of the small boxes used
to carry pdn It is also employed locally for bwlding purposes. Lewin (Hidll
Tracts of Chuttagong, 1869, 130) speaks of the large kind as much employed for
making the mats used in loading vessels with cargo.

T. Wightll, 8edd  The huda, wontenulgs, etc., is a tall semi-scandent
bamboo found on the slopes of the Western Ghéts from North Kanara to
Cape Comorin (alt. 3,000 to 5,000 feet). In North Kanara, according to Talbot
%L}Sz Trees, otc., 1894, 208), it is much used 1n the construction of temporary

ridges.

Thyrsostachys siamensls, Gambre. This is called ‘“The Umbrella-handle
Bamboo,” or the ‘ Monastery Bamboo " (s kyaung-wa) because of its being
commonly cultivated in the monastery gardens, especially in Kyaukse and
Meiktila. One of the most elegant of bamboos bocause of the regulanty of
its nodes. It is cxspitose and deciduous; the culms become 25 to 40 feet
high and 1§ to 3 inches in diameter; are straight and not branched till high
up but are covered with the persistent old sheaths, It is found in Burma
from Mandalay to Tenasserim; also in Siam. It 18 largely exported from
Moulmein and used for umbrella handles, for which it is well qualified, being
Light, strong and straight. [Cf. Mason, Burma and Its People (ed. Theobald), ii.,
99 ; Firminger, Man. Gard Ind. (ed. Cameron), 1904, 321.]

GENERAL STATEMENT OI; TI;ZQEOOPROPERTIES AND USES OF
A S.

Few plants are more valuable to man, especially to the inhabitants of
tropical countries, than the various species ot the arborescent grasses
collectively denominated the Bamboos. The Flora of British India
describes 117 species as met with in India, and refers these to 15 gendra.
All bamboos may be viewed as of economic and industrial value, but the
majority do not differ very materially from one another. It accordingly
iollows that a general statement of the properties and uses of the hamboos
collectively may be of value, especially when taken in conjunction with
the fairly detailed enumeration of the specific peculiarities of the better:
known forms already furnished.

The Culm or Stem.—It may be said that under most of the genera
indicated one or more species of gigantic or even arborescent grasses have
been described by botanists, each of which might popularly be called a
“Bamboo,” Many authors, however, speak of Bambusa arundinacea
as ““ the Bamboo,” an expression which is quite incorrect, since the Spiny.
Bamboo of South and West India and Burms is by no means either the
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most useful or the most abundant species in India as a whole. It is quite » The
customary also to read of Bambitsa vulgaris rendered as *“ The Common gomglon”
Bamboo,” whereas in India, at least, that cosmepolitan cultivateg species ambog.
is hardly a common plant., In the rice-producing arcas it might in fact

be more correct to speak of Baembusa Tulda as ** the Common Bamboo,”

andeas far as Bengal is concerned that certainly is the most abundant The most Usetul
species, although B. Balcooa is nearly as plentiful and ever so much more Species:
useful. On these grounds the balku bins would be pronounced ‘‘ The

Bamboo ” by the pcople of India. The term “ Male Bamboo ” is given The Male

to any solid (or nearly solid) bamboo used for spear or lance staves and B*m°°e

for walkihg-sticks, though it is more particularly applicable to Dendro-

calamus strictus, Adrundinaria Pramic and ()x}[tmm,ntlu;ru

Stocksii have also, however, more or less solid culms.

The home of the gant forms of bamboo is the tropical and extrw- Olmatic
tropical f@rests; in the temperate zones they dwindle down to mere ™8°¢%*
under-shrubs, until they become scarcely distinguishable from other
grasses. Arundinaria densiflora might be described as the smallest
and Dendrocalamus giganteus (or 1. Brandisii) the tallest of
bamboos. Some species have their stems of nearly one thickness through-
out, and possess at the same time very long joints; such are specially Umbrella
designated as umbrella bamboos because suitable for umbrella handles. B*mbo
Of this nature may be mentioned Arundinaria Wightiana, Oxyten-
anthera Stocksii, Phyllostachys bambusoides, and ‘Thyrsostachys
siamensis. In this connection it may be observed that a Calcutta firm,
who manufacture umbrellas ona large scale, have to import from China
the canes they use as handles because India does not appear able to compete
in quality and price with the imported article. Qther species form long
thin tubes suchas 4 rundinaria faleata,and are,inconsequence, described
a8 huka-tube or fishing-rod bamboos (Ind. For., 1889, xv., 92, 141). While Fishing-roas.
still others have very thin and uniform shells with large cavities, and are
in consequence readily adaptable for water-pails, milk-churns, drinking- water-pail
jugs, and the like. Of this nature may be mentioned Bambusa pallida, B2
Dendrocalamus sikkimensis and Teinostachyum Dwllooa. Of
a very different kind are those specially valued because of the ease

.with which they can be worked up into mats and baskets, as, for Mattmg
. examples the various species of Arundinaria, Bambusa vulgaris, Bamboos.
Cephalostachyum capitatum, Dendrocalamus Hamiltonii, Melo-
calamus compactiflorus and Pseudostachyum polymorphum.
Burmese lagquer-ware consists very largely of neatly made boxes, trays, etc., Basket-ware,
of* bamboo* wicker-work coated and polished with the thits: varnish (Ind.
Art at Della, 1903, 218-24). Lastly, certain bamboos are prized in house House-
and boat construction or for scaffolding, because of their great strength. Smmsece™
These age Bambusa Balcooa, B. nutans, B. Tulda, Dendrocalamus
giganteus, D. strictus and Melocanna bambdusoides. Mr. Hannan
{Textile Fibres of Comm., 145) says : “ The stems of Bamboo when spliced
are known in the brush trade as the Bamboo fibre. The fibres used are Brush-making
about an eighth of an inch in width and 6 to 7inches in length. Theyhave Bamboos:
a good elastic bending property. . . . This material is also known to
the trade as ¢ Patent Bass.’”
The bamboo stem, as in grasses generally, consists of a more or less pesultarities o
e hollow culm, with transverse solid joints called nodes. The thickness of Hebit-
the woody shell and the length of the internodes varies exceedingly in .,
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the different specics.  One pecularity is preserved by all bamboos, namely,
the rapid growth of the young shoots. This is a most important provision,
for a bganched shoot coeld never penetrate through the crowded mass
of mature culms. Having in about & month reached its full height and
thickness, the shoot commences to produce its branches and branchlets,
and thus weighted, 1t curves into the graceful plumes which is" the
elegant and familiar feature of most species. .

As a rule the bamboo is gregarious, establishing itself so thoroughly
over certain portions of wild forest tracts that it very nearly exterminates
all other forms of vegetation. Seen from a height, nothing could be more
lovely, but, to the traveller who for days together mayehave to clear a
path for himself, the interminable monotony, the twilight shade and death-
like stillness, broken only by the sighing of the grating culms, make the
Bamboo jungle dreary in the extreme. In mixed forests, an octasional
clump has a most pleasing effect. It supplies the traveller, moreover,
with some of his most essential materials of equipment. Indeed, where
bamboos are plentiful tents may be dispensed with, for, through the expert
handling of that material, the camp followers, armed with large knives,
can in a remarkably short time erect a comfortable hut and furnish it
with beds, tables and chairs, all constructed from the bamboo. Sir J. D.
Hooker (Him. Journ.) observes that it took ‘“ the Leptchas about twenty
minutes to construct a table and two bedsteads within our tent.” Lewn
(Wald Races of South-Eastern India, 1870, 28-30) says.  The hillman
would die without the bamboo, and the thing he finds hardest of credence
is that in other countries the bamboo does not grow, and that men live in
ignorance of 1t.” A wniter in The Pall Mall Gazette published in 1893 a
charmingly told story of bamboo and its uses. He said the Orient was
wreathed in bamboo; it was the one characteristic common to all the
HEast,—bamboo was 1n fact symbolic of the East. Mason (Burma and
Its People (ed. Theobald), 1883, 1i., 102-3) gives a brief sketch of the
varied uses of the bamboo, in which the methods of procuring fire from
that material may be found specially interesting. ‘

Popularly, bamboos may be divided into those which grow in separate
clusters or clumps, and those which send up their shoots singly from an
underground reot-stock, and thus form continuous patches of perhaps
many miles i extent. The former are characteristic of the tropical, and.
the latter of the extra-tropical or temperate forests. Kach clump bears
from 30 to 100 culms, which attain a height of from 30 to 100, or even
130 feet. The creeping bamboos are often exceedingly waluable. Of this
class may be mentioned Pseudostachyum polymorphum—an East
Himalayan and Burmese form—and Melocanna bambusoides, one of
the most valuable species and one which is extensively exported from
Chittagong. Of this kind may also be mentioned Banbusa nutans—
a Darjeeling bamboo. The distance apart of the culms is a feature of
commercial value, since the difficulty of removal of ripe culms from dense
clumps is a serious disadvantage in some bamboos. A few are climbers
(such as .Lrundinarie Prainii, Cephalostachyum capitatum and
Melocalamus compactiflorus), their festoons and pendulous boughs
passing gracefully from tree to tree.

For about two-thirds of its lower portion, the culin of most bamboog
is unbranched, or possesses only very short and inconspicuous branches.
On escaping from the ground the shoot attains very rapidly its full dia-
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meter and appears like a great scaly cone, clad in large embracing sheaths.
Solid-stemmed bamboos are, as a rule, much smaller than hollow ones,
but bamboo culms may be said to range from the thickness of g, goose’s
quill to more than a foot in diameter. Until the branches have been
fully developed the culm is not mature. The branches are produced from rroduced from
below upwards, and with their appearance the stem gradually matures. “°" upwards.
A,good deal has been written as to the rate of growth of the shoot, but
up to the present exact and defimite figures, even for the important species,
cannot be obtained. It is probable that an average of three inches per day Rate of Growth.
would not overstate the growth of the young shoots of the more important
bamboos® This seems also, in the majority of species, to take place chiefly
at night and to Gontinue for a month pretty uniformly, being increased, if
anything by fine clear days, and retarded apparently by damp and cloudy
weatheg. The period of sprouting 1s generally about the beginning of th2 period of
rains. Redeated cutting of bamboo-shoots considerably weakens the Sprouting.
stock, while the cutting of full-grown haulms does no more injury than
mowing does to grass. Indeed it is believed that too much cutting of
ghoots results in early flowering of the stock, aud in most cases death to the
plant. This fact has an important bearing upon the question of the
application of the bamboo for the manufacture of paper, since young and nunwoo us
not mature culms are necessary for that purpose. The number of shoots Lurer Materul.
produced yearly from each clump varies according to the vigour of the
individual and the peculianities of the species. It is believed that the
larger species produce 12 to 20 and the smaller 30 to 50. If we assume 10 vicld.
a year, that would mean 300 culms 1n 30 years, which is the mean age of
most species. The greatest possible variability exist. i the colour and
markings of bamboo culms. Some are pale-coloured, others dark-green, oolour and
some bluish, others yellow, or again others are variegated. Solidified buds Merkmngs
are sometimes developed into formidable recurved spines, or below the
sheath a whorl of rootlets are produced which harden into spinescent
bodies. These are popularly called the spiny bamboos. For the purpose spiny Bamboos.
of Jive fences the spiny bamboos are specially valuable, such as B. arun-
dinacer and B. Blumeana. The last mentioned is split and made
into mats and sugar sacks in Java. Most bamboos show a tendency to
Jlatten above the nodes ; especially is this the case with Phyllostachiys, Whange cance
the genws that affords the “square” bamboo of China. The Whangee square
® canes are obtained from P. wigra. [Cf. Or. Comm., 1813, ii., 545, Bemboos.
Hobson-Jobson (ed. Crooke), 1903, 969 ; Kew Mus. Guide, No. 2, 78.]
. Durabiligy of the bamboo depends, in the first instance, upon the culms
being cut when ‘mature. Specific peculiarities render some culms more speclte
durable than others, as, for example, the thickness of the woody shell, and Fecutasities.
the amount of silicious matter deposited within the tissue. In this latter
respect sbamboos vary exceedingly. Long immersion in water greatly Sessomng.
enhances the durability, rendering the stem less liable to the attacks of
msects, owing to the sap, which they are fond of, being quickly extracted.
Flowering of the Bamboo.—A great deal has been written regarding Flowering.
this exceedingly curious and interesting subject. All the species com-
mence to flower when in full leaf, but as the inflorescence expands the
leaves as a rule fall off, until when in complete flower the clump or certain
portions of it are leafless. In some cases special flowering culms are
*produced, at other times every culm flowers, the flowering portion of the
eptire clump dying off after the seed has been matured. In a few instances
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the plant continues to flower as a perennial, while some bamboos are
entirely annual, flowering and dying down to the ground every year.
With all the larger specieg the flowering stage is reached after a prolonged
period Of vegetation, variously stated at from 25 to 50 years, and is almost
regularly followed by the death of the whole stock. But the most curious
circumstance in the flowering of bamboos may be said to be that avhile
certain species are sporadic, others are gregarious. That 1s to say, a fow
plants herc and there flower in the one instance, and all the plants of the
same species flower simultaneously in the other. In the alphabetical
enumeration above the reader will find occasional mention of this feature.
According to some writers the gregarious flowering is due to specific
mrgturity being attained at a certain age, when flowering’ensues on all the
plants derived from the same stock. According to others, floweging is
directly a result of climatic conditions. Both opinions may be tyue, and
this is probably the wiser solution of the phenomenon—in otBer words, a
bamboo may not flower before it has attained a certain age, but its flowering
may be retarded or accelerated by climatic influences. It is an undoubted
fact that the flowering of the bamboo is decidedly influenced by the causes
which bring about famine, for the providential supply of food from this
source has saved the lives of thousands of persons durmg several of the
great famines of India. Sleeman (in 1836) suggested that it might save
the complete destruction of the bamboos of a district to introduce seedlings
obtained from the same species found in remote localities. Whether or
not this would have the desired result cannot as yet be stated. But it
appears certain that it is immaterial whether cuttings are taken a few years
or many years before the flowering ; the parent as well as plants raised
from it by cuttings, will flower and die simultancously. Indeed it has
been shown that cuttings taken a year or so before the flowering, if unable
to produce flowers, nevertheless die with the rest. [Cf. Brandis, Ind. For.,
1800, xxv., 10-25 ; Bean, Kew Bulb., 1907, 228-33.]

Propagation of the Bamboo.—This may be effected :-—1. By Seed.—
The slowest but most satisfactory process. Some specics germinate while
the seed is still attached to the plant, the young seedlings dropping from
the parent when about 6 inches in size. Nothing is known as to the
period of vitality of the bamboo seeds, but if carefully collected and
matured in the usual way, they may be sent from one part of India to the
other in good condition. But this, of course, applies only to those which'
fall from the plant before germinating. Seedlings, however, require 10 to
20 years to attain a growth sufficient to admit of full cropping, the period
varying shghtly according to the species grown and the locality of
production.

2. By Cuttings.—This is the process most frequently adopted in
artificial production. The lower part, say 3 feet in length, of as growing
half mature stem is placed in the ground shortly after the commencement
of the rains. This is most frequently cut off so as to leave, if possible, a
portion of the rhizome attached. The cutting should be made a little
below one of the nodes and buried so as to include two nodes. Sometimes
the cuttings are laid lengthwise along the ground on a specially prepared
soil, and the sproutings at each node with their rootlets are afterwards
severed and transplanted to their final positions.

Fibre as a Paper Material.—* Of all the fibre-yielding plants known'
to botanical science, there is not one so well calculated to meet the
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pressing requirements of the paper trade as * Bambuo,” both as regards
facility and economy of production, as well as the quslity of the ‘ paper-
stock ’ which can be manufactured therefrom ; >grown under favourable
conditions of climate and soil, there is no plant which witl give so heavy
a crop of available fibre to the acre, no plant which requires so little care
for ifs cultivation and continuous production.” These are the opening
sewtences of Mr. Routledge’s most useful and interesting pamphlet on
Bamboo as a Paper-Malking Material, published in 1875 (also Bamboo and
Its Treatment, 1879). 1 had the pleasure of meeting Mr. Routledge during
his visit to India. There seemed then a possibility of doing something
with bamboo. He spared no pains to vest his theories and expectations.
Unfortunately he died shortly after having learmed that there were prat-
tical as well as physical and chemical difficulties that seriously oppose
the growth of a trade in this new paper material. These may be briefly
summarised as follows :—

1.—The youug shoots only being serviceable for paper-making, three
serious difficulties arise :—(a) the bamboo shoots appear from June to
July and are in condition during August and September, but by the end of
Qctober are too old ; (b) the stock suffers severely from the removal of the
shoots ; (¢) each clump can yield only about three or four shoots a year.

2.—FExperiment seems to have failed to induce the bamboo to
produce & continuous supply of shoots throughout the year.

3.—A large percentage of the old stems requires to be left on the stools,
otherwise the plants are killed, and this same danger exists in complete
removal of the young shoots. Hence methodical working of the jungles
becomes essential, thus considerably increasing the charges of collection
and transport. Sir George King demonstrated that if all the shoots be
removed for three successive years the plant is killed. This danger may
however, be averted for a time by systematic working of the clumps,
but it appears to be ultimately certain to ensue.

4.—During the months in which the bamboo shoots appear, the climate
of she most important bamboo tracts is such that labour could not be
obtained. In fact, bamboo forests occupy, as a rule, uninhabited districts
renderirg the labour question, apart from the dangers to human life, one
of the most serious difficulties. o
« b.—The freight and transport charges incidental to all raw products
which have to be conveyed for long distances are very considerable.
In fact, owing to the scattered nature of the clumps which form bamboo
jungles, hunjan lgbour would be the only means of collecting the material
to centres from which it could be conveyed to the factory.

6.—A most unexpected difficulty, which in itself almost renders the
bamboo unsuitable for paper-making, exists also in the hard adpressed hairs
which cdVver the scales and young stems. It has been found impossible to
remove these, and they are not only dangerous to the men employed, but
ihjure the paper seriously. [In passing it may be added that in Java
these hairs are reputed to be used as a criminal poison. Gamble points
out, however, that the difficulty in the hairs does not exist in Melocanna.]

7.—As demonstrated in Travancore with perhaps the most likely
bamboo (Ocklandra travancorica), the amount of chemicals required
Js prohibitive.

Mr. M. Hill (Ann. Rept. Board Scien. Adv. Ind., 1905-6, 92-3) gives a
more hopeful view of the prospects of bamhoo as a paper material. He
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there observes, “ It is considered that the manufacture of paper pulp would
be practicable from a commercial pomnt of view ; the prospects of an ex-
port trgde for unbleached bamboo pulp appear to be favourable, having
regard to the excellent quality of the pulp prepared under favourable
conditions. It 1s estimated that a ton of unbleached bamboo pulp could
be produced for £5 10s. including manufacturing costs. interest~and
miscellaneous charges. This cost, supplemented by the freight to England
and sundry dues, would be increased to £7 10s. as the price delivered to
London or Laverpool. Considering the quality of the pulp, a profit should
be realised, since wood pulp is valued at £8 to £9 a ton. The manufacture
of bleached bamboo pulp for export does not, however, appear to be
promising chiefly in consequence of the high cost of importing bleaching
powder and the deterioration of this chemical in a warm clhimate.. The
talue of the pulp for local use in a paper mill in Burma is considered un-
doubted, and the manufacture of paper from bamboo offers"favourable
possibilities as a new mndustry for Burma.”

Wiesner (Denkscht. Akad. Wiss. Wien. Math.-Nat., 1902, 1xxui., 7, 8),
quoting Karabacek (Das Arabische Papier, 29), also Giles, says that the
modern Chinese paper ‘“is made from bamboo fibre, the bark of the
Broussonetia papyrifera and ricestraw.” The late Sir Dietrich
Brandis (l.c. 25) scemed, morcover, to think that in spite of all the
disadvantages, ““ Bamboo paper has a future in India.” He urged the
necessity for a thorough mmquiry into whether or not, by special culti-
vation, the plant could be induced to afford shoots more freely and for
a longer period, without injury to the rhizome, and whether it would not
be possible for mature culms to be used in paper-making. [Cf. Journ.
Soc. Chem. Indust., 1904, xxiii., 265.)

Medicine.—Tabashir—In the interior of the hollow stems of most
bamboos, chiefly Bambuse arundinacea, a silicious and colloidal
substance is found, known in the bédzars of India as Tabdshir; Bdnsa
rochana or Tavak-kshwra in Sanskrit. This has erroneously been called
Bamboo Manna by some writers, thereby obscuring the circumstauce
recently established that certamn species produce a true manna on the
outer surface of their culms. The following may be given as the chief
vernacular namgs for the substance found within the stems :—ZT'abdshir,
bans-léchan, bans-kapir, thstortyd, banasa-mitha, vds-numitha, munyja-luppu, |
veduruppu, moleuppa, brdaruppu, tavakshird, vichhd, vathegd-kvyo, vathe-
gasd, vasan. In the Ductionary will be found a brief sketch of the history
of tabdshir. This has since been amphfied by Dymock in his Materia
Medica of Western India; by Sir D. Brandis in the Indian Forester of
1887 ; by the authors of the Pharmacographia Indica and by many corre-
spondents in the Indian press. There are two kinds of tabdshfr known in
the bazérs, viz. kabdds, blue; and safed, white; the former%is only
pale blue. It is largely used by Hindus and Muhammadans, and is
considered cooling, tonic, aphrodisiac and pectoral. It is an ingredient
m many compound medicines which are given in different lung diceases,
but from its chemical composition it must be quite inert. Cohn
(Beitrige sur Biolog. der Pflanz., 1887, 365-406) may be said to regard
it as the residuum of the water which fills the young joints. Sir David
Brewster, in 1819, supported the opinion that the deposit within the stems
was a consequence of disease set up by aninsect. Brandis views (though®
incorrectly) the depostion as a natural process in the metabolism of
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growthe [Cf. Qarcia de Orta, 1563, Coll., li ; Acosta (1578) in Clusius,
Iwst. Exot. Pl., 259 ; Linschoten, Voy., 1598, i1, 56; Piso, Mant. Arom.,
in Ind. Utri. re Nat. et Med., 185-7 ; Mandelslo, Jrav., Ind., 1639, 149 ]

Edible Leaves, Seeds and Shoots.—In the brief abstract of infor- Edible
mation given above as an alphabetical enumeration of the more important Structures.
species of Indian bamboos, mention will be found of those that are specially
valued as Fopper. Some are highly prized (especially for horses), others Fodder.
vietwed as very indifferent fodders, and still others (such as B. nana) used
mainly as cattle MEpICINES. It has already been stated that in tunes of Medicine
searcity bamboo GrAIN has saved the Iives of thousands of human beings. Grain.
Many instgnces are on record of the providential flowering of the bamboo
m times of famime. The grain 1s pounded in the ordinary way in ordgr
to remove the husk, then mlled until reduced to a coarse meal or flour.

In that form, erther by itsell or ufter being mixed with rice or judr, it i®
baked ifto gakes (chapatis) and thus eaten. The young SHOOTS constitute Shoots.
a most importaut article of food ull over Incha, nearly every bamboo

being eaten in this stage; but the larger species are most generally

used. Freed frum the sheaths and hairs, they are cut up into small pieces

and eaten in curries. They are also pickled or boiled into preserves. The picxies,
young shoots of the smaller species 1f boiled 1n water with a little salt
resemble an inferior quality of asparagus. [Cf. Nisbet, Ind. For., 1895,

xxi., 98-100; also Wallnger, xxwii., 226--8.]

Chemical Composition.—The most complete analysis yet published Chemistry.
of bamboo grain 18 that given by Prof. A. H. Church (Food-Grawns Ind.,
suppl., 1901, 6), which shows n 100 parts: water 13-5, albuminoids 10°8,
starch 716, oil 06, fibre 2'1, and ash 1'4. **The above-stated per-
centage of albuminoids, calculated from the total nitrogen present in
the grain, gwes us the nutrient ratio 1:6'7, the nutrient value being
83'6.” This was the result obtained from the examination of a sample of
B. Twlda. Church adds that the gramns were much larger than those
of B. arundinacea though simlar in chemical composition. Prof.

T. Thomson of Glasgow found the ash of bamboo grain to consist of silica
9030 per cent., potash 110 per cent., peroxide of iron 090 per cent.,
alumina 040 per cent., moisture 487 per cent., loss 2:23 per cent.

Manna.—In March 1900, Mr. A. H. Lowrie, Forest Diyisional Officer, Manna.,
Chanda, gent me a sample of bamboo manna. This was chemically
analysed at my request by Mr. D. Hooper and his results published in The
Agriwcultural Ledger (1900, No. 17). Mr. Lowrie wrote as follows :—* About
the middle of last month I went through the area of Dendrocalamnus
atrittus seelled forests and found that, though most of the bamboo
clumps were far advanced in seed, small stretches were still flowering,
and strange to say, m the drier portions of the forest on poor soil, very
stony and chiefly laterite. It was while passing through one of these
tracts that I noticed the culms in the clumps streaked all the way down
with what appeared to me to be a white brittle gum, similar to what one
sees exuding from Odine Wodier, On asking some of the Gonds (local
men) who were with me, what it was, they could not tell me and had Never seen
never seen it before. I at once collected some, and on tasting it, found Pefr
that it was perfectly sweet. The men then began collecting it by handfuls.

I also collected some and send you a tinful in case you would care to
have it. On reaching camp I got hold of & number of the villagers, both
Gonds and others, and on inquiry they told me they had never seen or heard *
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of this gum. I passed through a number of similar stretches in which the
bamboos were covered with the gum. This sugary deposit only extended for
about fige feet along the sulms and was entirely absent towards the tops;
it was found both at the nodes of the bamboo as well as on the stems
between the nodes. I am sure this has nothing to do with any insect
deposit, nor has it been caused through the aid of insect punctures in
the stem of the bamboo, ag I made a careful examination 6f a number of
culms. The culms also were old ones, one, two and three years old.”
Mr. Stebbing, however, reports that he had found the leaves of Bambusa
arundinacea so attacked by an Aphis as to cause a manna to fall
in drops on the stems. Hooper found that the manna furrished by
Mr. Lowrie consisted of a saccharose related to, if not identical with
cane-sugar. [Cf. with Hobson-Jobson (ed. Crooke), 863.] ’

Timber.—Bamboos form the most important portion of thg minor
forest produce of all forest divisions, and one that increasus in value
every year. (amble estimates that the Indian annual consumption
of bamboos must be something like 150 millions per annum. The forest
administration Annual Reports issued by the various provinces of India
afford useful particulars as to the supply drawn from their respective
producing areas. It would occupy a volume to enumerate even by name
all the uses to which the mature bamboo stems are put. To the inhabitants
of the regions where the bamboo luxuriates, it aflords all the materials
required for the erection and furnishing of ordinary dwelling-houses.
Certain species are more serviceable for posts, others for matting and
basket-work, ete., etc., but if one or two species be used every requirement
in house construction and furnishing may be met. Perhaps one of the
most curious is the employment of specially prepared slips of bamboo
for the purpose of letter-writing. M. Chavannes (Les Livres Chinois, etc.)
has shown that in ancient times (or prior to the discovery of the art of
paper-making in 105 A.p.) the stationery of China was mainly of this
nature. Stein (4dncient Khotan, 1907, 358) has moreover shown that the
oldest manuscripts discovered by him (3rd century) were written on gpe-
cially prepared pieces of wood made up on the pattern of the older bamboo
slips (see under Leather, p. 636; also Paper and Paper Materials,
p. 862). The  reader had better also consult the account of the
economic uses of the Bamboo as given in the Dictionary.

BARILLA, or SAJJI KHAR; Ball, Man. Econ. Geol. Ind., 1881,
492-5; Kew Bull., 1890, 56-62; Agri. Ledg., 1902, No. 5,126 ; Holland,
Rec. Geol. Surv. Ind., xxxii., 115. ’ :

A century ago the manufacture of carbonate of soda from the ashes of certain
saltworts was an important industry. Attention was accordingly early directed
to India as a source of supply for Great Britain to supplement that obtained from
Spain. Roxburgh, Royle, Baden-Powell and many other writers in \succession
described the existing trade and discussed its possible developments. Rox-
burgh (FU, Ind., ii., 81) practically speaks of the future of the Indian banlla trade
as being of national importance. He explains that one species of Salicornia,
one of .Arthrocnemum and one of Salsora, which are extremely abundant
plants on the Coromandel Coast, might be made to yield barilla sufficient to
make Soar and GLass for the whole world, since labour is cheap and popula-
tion abundant. That opinion was written before the date of the famine
that removed fully half the labouring classes of Coromandel (1791-3). It
need hardly be said, however, that the discovery of Le Blanc’s method of p
paring sodium carbonate chemically from common salt not only destroy:
these and all other similar expectations of a remunerative trade in barilla, but
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BARILLA INDUSTRY OF THE PANJAB INDIAN
SALTWORTS
revolutionised the world’s necessities and demands for ths galt. At the present *
moment were the avaijlable lands not only of Coromandel but of all similar
suitable tracts in India to be devoted exelusively fo the production of barilla,
{;hey tprobably could not supply a tithe of the present demands for sodium car-
onate.

Bnd'en-Powell (Pb. Prod, 1868, i, 86) gives an instructive account of the Panjdb
barilla industry of tho Panjéb. Very little of importance has since been wntten Produc-
on this subject*and tho following abstract may, thorefore, be taken from that tigon.
werk :—*‘ The process by which tlus substance is prepared ig carried on during
the month of October and three followiug mounths. The plant after being
cut down is allowed to dry The next step 13 to dig a pit of & hemispherical
shape, about 6 feet 1n circumferenco and 3 feet deep. One or more vessels with
holes perfgwbed are inverted and placed 1n the bottom nf the pit, the holes being
kept closed until tie alkali begins toflow, when they are opened by a stick previously
arranged for that purpose. The dry plants are gradually burnt, and during the pro-
cess ahlltiquid substance is found to run down nito the inverted vessels. After this
has taken place, the residue 1s stirred up by means of a flat piece of wood and ket
covered oveg for three or four days till 1t cools  Care must be taken not to allow
water to get to the molton liqmd, otherwise the whole mass would blow up.

In the inverted vessels will be found u pure form of khdr sajji (sometimes called Khdar Sajt.
lota (pot) sajji) and in the battom of the pit an impure form contaimng a mixture
of ashes,”

In the Dictionary more recent papers aro reviewed The Deputy Comnmis-
sioner of Multdn says that in that district the plants are collected i January Multén.
and February. He then observes that the land on which banlla-yielding plants
grow was in 1883-4 leaged for Rs. 7,907. The Settlement Report of Shahpur
District containe an interesting account of the barlla industry in which 1t 18
stated that the farming of the monopoly fetches upwards ot Rs. 8,000 a year.

The quantity of saj7% manufactured is said to bo about 10,000 maunds. In
Montgomery and Jhang the khdr (or khangan khdr)plant 18 Haloxylen recurvnm, Montgomery
and this is supposed to yield the finest quality of sajji; the inferior qualities and Jhang.
are believed to be made from the various species of land, of which the gora land

is the best (Salsola fetida)

In Sind the plant that yields the best saj)7 18 saxd to bo known as lani. This g,
grows wild all over the province and springs up spontaneously after a copious
fall of rain. The process of manufacture pursued in Sind differs from that
described in connection with the Panjib in the circumstance that earthen pots
(lota) are not employed. The industry flournishes most at Kutch: in Kheldt, Bxtent ot Trade.
where over 5,000 maunds are annually prepared. In Shikarpur a hike quantity
is rgade, and in Thar and Parkar about 3,000 maunds are annually turned out

There seems algo to exist a fairly extensive manufactuie of sodium carbonate Adoen.
at Aden from the so-called Aden Balsam (» Suwdn nndiflova).

The publication of the article ¢ Barilla > (in the first volume of the Dictwonary)
led to a correspondence on the subject of a possible extension®of the industry.

Jn 1888 tite Madras Government asked the asmstance of the Director of Agricul-

ture in the Panjab. The result was that Mr. J. R. Drammond, then Deputy
Commissioner of Karnél, was invited to draw up a report on the Panjib salt-
worts actuslly in use in the manufacture of banlla, and this was furnished to
the eMadras $iovernment. After considering the information procured from
vlc:rious sources, the conclusions arrived at by the Government may be put
thus :—

1. It was cheaper and more convenient to obtain sodium carbonate from Madras Opinion.
alkali deposits in the soil (such as the well-known dhobe’s earths of various parts of
the Presi®ency) than to burn saltworts and manufacture barilla.

2. The imported pure salt could be had at such a low price that it was
deubtful whether either method was hkely in the future to compete suc-
cessfully,

Indian Saltworts.

The following may be given (in continuation of the observations under List of Chiet *
Alkall Solls—RéH, p. 51) as an alphabetical enumeration of the better known Flants.
saltworts of India, in which all those that might be successfully tried in reclama-
tion of réh efflorescence have been shown, as well as those actually employed in
the manufacture of barilla.

Arthrocnemum indicum, #og The jadu palang, machola, ghuri, chil, umars, koia- D.E.P.,
pipail—a native of the salt marshes of Bengnl, Madras and Bombay. i., 328.
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Atriplex repens, Rotn. A shrubby plant found on the coast of South
India and the Deccan. Experimented with unsuccessfully in Madras as &
source of barilla. 4. Steohwii. Borss, s shrubby species (juri) common in the
salt marshes at Karachi and® fairly common in Gujarat. [Cf. Agri. Journ. Ind.,
i, 167.

Halo]clmrls violacea, Bunge A small diffuse annual common in the Peshawar
Valloy, Western Panjab, Salt Range, and Baluchistan. .

Haloxylon recurvum, Bvunge The khdr, khéri-lani, etc.—a straggling b_ush

lentiful in the C. and W. Panj4b plains and Salt Range, also found in Sind,
%ecc&n (Coimbatore} and Burma. This 1s the most important barilla-yielding
species. H. multiflorum, Bunge, and H. salicornicum, Bunge, the former occurs
in the Panjéb and the latter in Sind. They seem to be used as adulterants or
substitutes for ». reewrvnm. [Cf. Agri. Journ. Ind., l.c.] N

Kochla Indlea, Wight Bus, kaura ro—a herbaceous plant which occurs from
Dalhu to the Indus and also in the Deccan (Coimbatore). [Cf. Agri. Journ.
Ind., ii., 1687.]

« Sallcornia brachiata, #oxb. The gquoilu, umari-kirai—a small shrub found on
most salt marshes 1n Bengsl, South India (Tanjore), etc. 5

Salsola foetlda, 0er  The land, shora (shorga), lanan, ella-kura, etc.—a saltwort
much valued as fodder for camels and employed in the Hari-rid in the Panjib
from Peshawar Valley south-westwards. .

Suseda frutlcosa, Forsk Tho lunak, choti-lani, hmch, ushak lani—a sub-erect
shrub of N.W. India throughout the Panjib. Used mainly as an adulterant
in barilla. . monoica, Forsk —a shrubby species met with on the coast
of the 8. Deccan. 8. nudiflora, Mog—morasa, khdri-lani, gera, kiray, rava kada,
& shrub met with on the coasts of Bengal, Bombay and S. India. S. maritima.
Dumort ~—lani, khdri-lani, land, yella kiray, ila or ella-kura. A herbaceous species
{occasonally shrubby) met with in the Upper Gangetic plains from Delhi to
the sea-coasts of Bengal, Bombay and the Deccan. The leaves are eaten,
especially in times of famine. Drummond says that most references by
authors to 8, nudifiora should be taken as denoting this plant. [C/ Kew Bull.,
1891, 96-7

For infgrmation regarding exotic drought-resisting plants in India confer with
paper by Sly in The Agricultural Journal of India (it., pt. 1., 161-70).

BASKET AND WICKER-WORK, also Braiding, Hat
and Fan Manufacture; Mukharji, Art. Manuf. Ind., 1888,
307-14; Ind. Art at Delhr, 1903, 220; Gee, Monog. Fibrous Manuf.
Pb., 13-4,

The above heading embraces several distinct crafts, but since the materials pm-
ployed are often identical, collective treatment may perhapsbe the mostsatisfactory.
‘The opening paragraph of the article Bambaos has already set forth some of the
leading ideas that prevail, such as the separation of the Bamboos (Bumbusew)
from the Canes {Calamus) and from the Reeds. But there remsins the even
more difficult task of designing a classification for the basket matemala that are
neither reeds nor canes, and for the matting materials that are often grasses, reeds,
canes or even bamboos. It i proposed to get over this diffioulty by furnishing in
this work several articles that conjointly may embrace the whole of these some-
what diversified crafts and materials. These will be (a) Bamboos : (b) Calarus :
(c) Basket and Wicker-work—the reeds for the most part: (d) Cyperus or Grass-
Matting: and (¢) Mats and Matting. But over and above these collective
articles, certamn substances that have other and more important uses than as
matenals for baskets and mata will be discussed in their own alphabetical posi-
tions, and references to these are accordingly given in the collective frticles so
that the reader may have httle difficulty in discovering the products necessary
to complete special enumerations.

Throughout India basket-making in some form is practised, and very largely
80 by the gipsy class. Tn tho rural districts it is of the crudest possible kind,
the baskets produced being intended purely and simply for agricultural purposes.
Here and there, however, basket-making, as a consequence of special materials
and facilities, attains a fairly high position, and in one or two instances even
becomes artistic and ornamental. The following may be mentioned as the chief
materials used and the centres of their utilisation, taken up in the alphabetical
sequence of the scientific names of the plants concerned :—

Acacia arablea—Agricultural baskets (see p. 8).
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BASKET MATERIALS MATERIALS
Alnls nitlda.—The alder or shrol, udish, etc., twigs used in tying loads, in D.EP,
construction of rope-bridges and of crude baskets. i, 176-T7.
Arundinaria spp. (see Bamboos, p. 99). .

Bambusa, etc. (see Bamboos, pp. 99-101 ez seg.) Along the foot of the Hima-
laya from east to west, bamboo basket-making is an important industry The
combined hat and umbrella of the Assam and Burmese cultivators, as also the
highly artistic hats of the Shans, are made of bamboo. Tn Bengal, ingenious and
often*neatly congtrueted fish-traps and bird-cages are also constructed of bamboo.
Thp traffic in these articles is by no means insignificant

Borassus flabellifer.-—Fancy baskets, ete. (see p. 170).

Cajanus Indicus.—Agricultural baskets (see p. 200).

Calamus (see pp. 201-4.) Cane baskets of great strength are largely pro-
duced in Bengal, as for example in Patna, Pubna, ete. ‘r'hese are formed of
entire cand® wound round and round and held in pesition by tie-bands. Fancy
cane-work is largdly produced in Poona, Ratunagiri, Kanara, ete. In Bengala
small colony of Chinamnen are engaged 1n the production of cane-chairs, bus{ets,
ete, dn Shimoya in Mysore und :n several localities in Coorg cane-work of
some nose is turned out.

Caryota Wrens (soe p. 286),

Corypha umbraculifera (see p. 429).

Dendrocalamus (see Bamboos, p. 102).

Indigofera atropurpurea.—The bankati, sakuar, and 1. Gerardiana, the kat:, D.E.P.,
khentr, etc., are fairly extonsively employed by the hillmen to tie loads and 1v., 384 .
make baskets, etc.

Melocalamus compaectifiorus.-—Tho bamboo most highly prized for lacquered
boxes and trays (see p. 103).

Parrotla Jacquemontlana.—The psher or pishor, killar, spilecha, etec., of the D.E.P.,
N.W. Himalaya, 13 a most useful shrub, the twigs of which are extensively vi., pt. i.,
employed_in binding loads, making strong (though not very durable) baskets 111.
and 1in constructing the so-called rope-bridges (fhulas) which are thrown across
the mountain torrents  Occasionally twigs of Coteneaster, Indigofern, olea,
and salix are mixed with Parretia, and in other parts of the Himalaya
the grass Yschewmun 18 mainly used for these bridges.

Phoonix (ese pp. 884-5). Beautaful cigar-cases are plaited in Madras Oigar-cases.
from specially prepared strips of the leaves of this palm. The leaves, which are
known as bhutra or khushab, are also woven or plaited into fans, baskots and
ropes, eto. The leaf-stalks (chhar:) make excellent walking-sticks, and spht up
they furnish a material which is woven into exceedingly strong crates and Orates.
baskets. W. H. Gee (lc. 15) says that in the Panjab the manufacture of
fans from the date-palm is universal, and that there is a fair export in
thode articles from Peshawar. Fans are made largely in Rohtak and Karnal. pans.

In Delhi also there are two factories for date-palm fans. 'The leaf is soaked in

water fof a short time and some of the leaflets cut off and plaited in with those

that remain, thus forming the fan They are then stainod accerding to certain
patterns. A man can make about twelve such fans a day. In most parts of tho
«ountry where onoe or other of the date-palms is plentiful the leaves are largely
employed in the construction of baskets, as a rule in the bee-hive shape. These TIaskets
are produced in the Madras and Bombay Presidencies and in the Panjab, Sind,
Bolychistan and Afghanistan, In the eastern parts of Bongal, matting used in Matting.
houses is almést al%ways of khajir (Phenix) and is sold at about Rs. 6 per 100

square yards. [Cf, Gee, lc. 6, 14.]

Phragmites (see Mats and Matting, p. 777).

Pseudostachyum (see Bamboos, p. 104).

Rhus €otinus.—The Elm-leaved Sumach or #inga, phan, etc.; shoots D.E.P.,
employed in coarse basket-making. vi,, pt. i,

o Saccharum arundipaceum (see Munj, pp 929-30). 4900,

Sallx,.—Several species of Wilow. There does not appear to boe in DE.P.,
Indie any generic name like osier which denotes the specially grown shoots i, pt. ii.,
used in basket-making, but bed or bent are very goneral names, and others 387-91.
such as bin, bis, bfsa, bhesh, baish, bhains, bes, etec., all denote willows.

Although never 8o successfully worked up as in Europe, the willows of India

are of the greatest possible value to the people. The kiltas or load-baskets Kilas.
carried on the back by the hillmen are very generally made of willow, and
the long willow-bagkets used in conveying apples and pears from Kullt
and Kashmir to the plains are well known. The kilta is a pointed basket so
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BASKET AND WICKER-WORK

designed as to throw the chief weight on the shoulderd; In some® of the
jails and asylums of India admirable willow baskets and chairs are now pro-
duced, but this is apparently a modern industry. Willow twigs, when pro-
curable,qare largely used in all rural parts of the country for wattles, weirs,
dams and fences. The bark is often stripped off the twigs and used in place of
string, the twigs being then converted into charcoal, which is viewed as of
special merit.

Tacea pinnatiida.—The dhai, dwa, periya, kanda, kanli-kund, toak-ia,
ete. An investigation recently conducted at the Imperial Institute into the
possibility of this plant being used as a braiding material, resulted negatively.
But the tubers are fairly extensively eaten by the hill trnibes of Chota Nagpur
and the Central Provinces. [Cf, Forster, Pl Esc., 1786, 59; Rumphius, Herb.
Amb., v., t. 114 ; Nicholls, Excise Rept. C. Prov., 1878-9, app. D.]

Tamarix.—The jau affords long flexible twigs that are very generally
employed in the manufacture of baskets, brooms and waitles, especially in
South Panjéb. Stein (Ancient Khotan, 1907, 332 et seq.) makes repeated refer-
pnce to the tamarisk as seen 1n the ruins of Khotan, the specimens being
found in association with other objects of date 3rd to 8th centuries.: Wattle
mattings of tamarisk plasterod over were one of the chief methods of forming
partitions in house-construction. The pens used by these ancient peoples were
also made of tamarisk wood.

Triticum, also Oryza and other straws are worked up into fancy
baskets, as for example in Hazara and Nepal. W. H. Gee (lLc. 14) observes
that tho wheat-straw baskets of Hazara are of two kinds, viz. mandhas
and parotas. * The foriner cyhndrical and narrow at the base, the latter with
straight sides ; both are often worked in coloured designs and cost from Rs. 0-4-0
to Rs. 1.”” Collins (Arts and Manuf. Beng, 1890, 6) says that ‘“in the Patna
and Bhagalpore Divisions fancy baskets of coloured grasses are made by high-
caste ladies. . ., . Fancy straw baskets are made in Purneah district. Leghorn
hats are made of the straw of spelt wheat (see p. 1084).

Typha (see Mats and Matting, p. 777).

Vetiveria zizanioldes.—The khas-khas (sec p. 1106).

[The following special works may be consulted 1n amplification of the particu-
lars here given regarding basket-waro :—Hoey, Monog. T'rade and Manuf. N. Ind.,
1880, 72-5 ; Kipling, Ind. Pb.,in Journ Ind. Arts, 1885, i, 80 ; Lawrence, Valley
of Kashmir, 1895, 250, 372 ; Stuart, Man. S. Kanara, 1895, i1, 149 ; Kew Bull.,
1899, 200 ; James, Basket Makers of California, 1901 ; O. T. Mason, Smithsonian
Inst. Ann. Rept., 1902, 185-548 (plates 10 to 248); etc., etc.]

BASSIA BUTYRACEA, Roxb,, As. Res., 1805, viii., 477-85,
with coloured plate; also FlL Ind., 1., 527; Traill, Proe. Roy. As.
Soc., 1838, 116-7; Gamble, Man. Ind. Tumbs., 448 ; Fl. Br. ind., iii.,
546 ; Saporacez®. The Indian Butter Tree, phulwdrd, chwra, chéra,
cheuls, chiri, yel, cte, The butter is called chiura-ke-pina, phalel or phulwa,
A large deciduous tree of the Sub-Humalayan tracts from the Ganges to
Bhutan, ascending to altitudes of 15,000 feet.

B. latifolia, Rouwb,, Pl. Coro. Coast, i., 20; t. 19: also’ Fi.
Ind., i, 526; Chas. Hamilton, 4s. Res., 1788, i., 300~19; Jones,
As. Res., 1795, iv., 285 ; Taleef Shereef (Playfair, transl.), 1833, 161;
Elhot, Fi. Andh., 1859, 70; Gibson, Hooker's (Kew) Journ. Bot., 1853,
90; Dymock, Mat. Med. W. Ind. (2nd ed.), 476-9 ; Campbell, Econ.
Prod. Chota Nagpur, No. 8401 ; Pharmacog. Ind., 1891, ii., 354-62 ;
Forsyth, Highlands of Central India, etc. (2nd cd.), 75; G. M. Ryan,
Comm. Value of Mhowra Seeds, in Ind. For., 1903, xxix., 543-9 ; Cooke,
Fl. Pres. Bomb., ii., 92 ; Rec. Bot. Surv. Ind., ii., 115 ; Fl. Br. Ind., iii.,
544; Agri. Ledg., 1899, No. 12. The Mahua, Mahwa or Mowha
Tree, makiia, moha, mhova, matkom, mohul, maku, moho, irps, irhu, ippa,
yeppa, ilupes (sllupas), hinge, punam, kanzaw, etc., etc. A large deciduows
tree of the forests of the central tracts of India from Western Bengal,
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»MAHUA OR ILLUPEL TREKE MALABARICA

Oudh and Kumaon to Gujarat, Kanara and Burma. It ascends the
hills to altitudes of close on 4,000 feet and is often cultivated.

°

B. longifolia, Linn.; Gaertner, Fruct. e¢ Sem. Pl ii.’t. 104;
Lamk., Illust., t. 398; Roxb., Fi. Ind., ii., 523; Wight, Illust. Ind.
Bot. . ii., t. 147; Rec. Bot. Surv. Ind., ii., 183 ; Gamble, Man. Ind. Tvmbs.,
448 ; Cooke, Fl. Pres. Bomb., 1., 92; Fl. Br. Ind., ni., 544. This ever-
green tree is met with from the Konkan southwards and replaces
B. tatifolia in Sonth Tndia. It is most frequently met with in eultiva-
tion. The Tamil, Telegu and other South Indian names mentioned above
more espeeially refer to it, such as wppa, yeppa, pinna, «lips, tppi, hippe,
mi, meze, ete.  ° .

B, malabarica, Iedd., Forester's Manual, 140; Talbot, List
Trees, ete. (2nd ed.), 207 ; Woodrow, wn Journ. Bomb. Nat. Haist. Soc.®
1898, v., 168 ; Cooke, Fl. Pres. Bomb., 1., 93. A tall tree of the Western
vhats from Kanara to Travancore and the Anaimalais, ascending to
altitudes of 4,000 feet. It is best known by the names att-sllupes,

udlu, ete.

Habitat.—The mahua, though met with in a purely wild state in many parts of
India, is of the greatost possible value to the inhabitants of large tracts of country
where it exists in a state of semi-cultivation. It prefers dry sandy and even
rocky soil to rich low-lying and inundated lands. Apparently it 1s self-sown,
the seedlings bemng in some parts of the country protected for a few years (Ind.
For., 1880, v., 468). But by the casual visitor, it would appear, seedlings are not
readily detected. Hamulton in 1788 (l.c. 305) says that neither he nor any of his
friends had ever seen an infant plant. Several writers have recorded the same
observation, Mr. Sly (Commissioner of Settlements and Agriculture in the
Central Provinces) does so m s Annual Report for 1902-3, and adds that mn
the absence of reproduction it is only a question of tune for many villages to
lose a most valuable addition to their food supphes. Numerous wniters deplore
the disappearance of tho tree from regions where 1t formerly grew. Others
urge, and with much force, that overy effort should be made to extend rather than
t0 contract 1its cultivation As a protection sgamnst famine few schemes are
to be more highly commended (for many parts of India) than systomatic cultiva-
tion of mahua whero suitable lands are available.

Aistory of Mahua,—It seemns highly probable that the economic information
published from time to time regarding the mahua treo is fully apphcable to all the
above-mentioned species, each in its own area being the mahua or dlupei of
popular writers. From tho industrial standpoint there is 1n fact po very sufficient
reason for, their different values The most remarkable fact regarding the
¢nahua is that it appears to have escaped the notice of all the early European
travellers—Marco Polo, Vasco da Gama, Garcia de Orta, Varthéma, Linschoten,
Tavernier, Rheede and Rumphius sare silent regarding this most valuable treo.
1t was, howe\‘er, well known to the classic authors of India. Its best-known
Sandkrit name is madhuka. Susruta describes the spirit obtained by the distil-
lation of the flowers, and the o1 from the seed is mentioned by Chadradatta.
Ibn Batuta, who travelled in India in 1332, calls 1t mahwa and remarks that the
sun-dried flowers taste like figs (Dymock). In the Memoirs of the Emperor
Baber, wrigton from 1494 to 1529 (Leyden and Erskine, transl,, 1826, 325), the
mehweh or gal-chekan 1s said to be a wide-spreading tree of whose timbers the
houses of the Natives of Hindustan are chiefly constructed. Mention 18 also
mbde of the spirit extracted from the flowers, of the dried flowers eaten like
raigins, and of an oil extracted from the kernmel. Thevenot (Travels Levant,
Indostan, etc. (Engl. transl.), 1687, iii.,, 94), speaking of Golconda, tells us that
clumps of & tree called ‘‘ Mahoua > were placed along the boundary of the
torritory of the ‘“ Mogul.” The Ain-i-Akbari, 1590 (Blochmann, transl., 70), refers
to it as yielding a fruit known a8 gilaundah, which Abul Fazl adds is employed
in the preparation of an intoxicant. The botanical and other writers mentioned
above in connection with each species, carry the history of the products of these
plants up to the most recent dates, and it may be added that only the more im-
portant, and especially those not mentioned in the Dictionary, have heen quoted,
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THE MAHUA TREE .

Economic Value.—It may be said that there are two great products of the
tree, (a) the EpiBLE Frowers and (b) the OiL-yielding seeds. The Dictionary
should be consulted for the minor uses, and these may therefore be disposed of
here very briefly. A Gun or gutta (the milky sap hardened) flows from incisions
or abrasions on the stom (see p. 627). [Cf. Pharmacog. Ird., ii., 368-60 and 361
for its chemical properties and uses.] In some parts of the country ringing
of the stems is practised just on the setting of the fruits. When this is‘done
the gum may be obtained in abundence. The bark is employed as a Dye. The
flowers, the oil, the spirit distilled from the flowers, and the bark are all used
MEDICINALLY. Lastly the TiMBER has some merit, but the trees are, as & rule,
too valuable to allow of their being killed for this purpose.

The Flowers.—The mahua shows its leaves from February to April.
The cream-coloured flowers appear as great clusters (of 30 to 50) near the
erids of the branches, from March to April, and are soon followed by the
voung leaves. Preparatory to the harvest of flowers the people clear
the ground below the trees by burning the weeds and smoothing the soil.
About March the flowers begin to come to maturity, and every morning
just after sunrise the succulent corolla-tubes fall in showers to the ground.
This continues till the end of April, each tree yielding from 2 to 4 maunds
of flowers, but usually the fall from a single tree is complete in about 7
to 10 days. Mukerji (Handbook Ind. Agri., 291) says the yield of each
tree is from 5 to 8 maunds. A drying-floor is prepared in a position
central to a sclected batch of trees. The ground 1s smoothed and beaten,
cte. ; on this the flowers as collected day by day are spread out to dry mn
the sun. In a few days they shrink in size, change in colour to a reddish-
brown, and their peculiar sweet smell becomes more concentrated and its
resemblance to that of mice more intense. But the mahua that is intended
for sale is not dried to the same extent as that set apart for home con-
sumption, and naturally so since the loss in weight is considerable. But
mahua is eaten extensively while fresh—in the dried form it is cooked and
caten along with rice and other grains or food materials. Before being
caten the dry corolla tubes are beaten with a stick to expel the stamens
(j2h) ; the quantity required is then boiled for six hours or so and left to
simmer until the water has been entirely evaporated and the mafhua
produced in a soft juicy condition. Tamarind or sdl seeds and gram are
frequently eaten along with mahua. By the better classes it is fried with
ght (butter) or“with mahua oil. It is extremely sweet, but the power to
cat and digest this form of food is an acquired one, so that few Europeans:
are able to consume more than one flower without having disagreeable
after effects. Sometimes the mahua is dried completely, reduced to a
powder, and mixed with other articles of food. In that condition ft is
often baked into cakes. Sugar may also be prepared from the flowers or
they may be distilled and a wholesome spirit prepared, the chief objection
to which is its peculiar penetrating smell of mice Nicholls gstimated
that in the Central Provinces 1,400,000 persons use mahua as & regular
article of food, each person consuming one maund per annum—an amouyt
that would set free about 13 maunds of grain or about 30 per cent. of the
food necessities of the people in question. This at the lowest estimate
comes to one quarter of a million pounds sterling which the tree presents
annually to these provinces. It would serve no purpose to speculate as
to the corresponding total supply for all India; the above illustration
of one province exemplifies its extreme value, .

Mahua, in times of abundance, may be purchased at a very small figure,
but normally 1t costs about 12 annas & maund. As a rule the surplus

118



FLLOWERS AND SPIRIT

over local necessities is sold. The chief purchasers are the distillers, and *
the additional revenue thus derived greatly enhances the value of the
tree. Some few years ago the experiment was attempted in Bgmbay of
the Forest Department becoming the vendors of the available surplus
and selling to the trade. The object in view was the protection of the
poor and ignorant people, who 1t was believed often got but a fraction
of the actual value of their produce. At that time also there was a
fairly brisk new export trade in mahua, which went apparently to Europe
tobe used for distillation. It is generally beheved that the action of
the French Government in closing their ports to mahua ruined the
foreign #raffic and accordingly the exports shrauk to small proportions,
the article being at present exclusively used i Europe to feed pigsz—a
purgose recommended originally by K. Lockwood (Journ. Linn. Soc.,
xvil., §9). i
Mahu® Spirit.—As alrcadv indicated. the art of distilling these
flowers is a very ancient one m India. Susruta mentions mahua spirit.
The Ain-i-Akbars alludes to it. Hove (who t1avelled in Bombay in 1787,
142) tells us that the mawra (as he calls 1t) affords when distilled a pure and
very pleasant but remarkably strong spimt. This he observes is often
poisoned with Datwra, and accordingly he concludes, *“I would advise the
Company to send out orders to their Settlements to inspect the common
liquors more minutely and they would not lose half the troops which they
commonly do on this side of India.” Williamson (East Ind. Vade Mecum,

it., 153) tells us that in 1810 the number of shops for the sale of mahua and ©

other spirits was ‘‘ absolutely incalculable.” Thus India had little to
learn from Europe either in the art of distillation or in the habit of
alcoholic consumption. The registration and supervision of the traffic
which had been inherited by the Company and by the Crown became a
necessary evil,
One of the best accounts of mahua spirit is that by Archibald
Keir (A4s. Res., 1788, i., 309-19). That article was written in Chatra in
mgar after a most careful personal study of the snbject. Dr. Gibson
(Hooker’s (Kew) Journ. Bot., 1853, v., 90) tells us that m Gujarat and
Rajpudana every village has its spirit-shop, and he adds that the
Government duty on the spirit distilled at Caranja, opposite Bombay,
came te something like £80,000. He then observes that the spirit
* prepared was something like Irish whisky but had a strong smoky and
rather feetid flavour.

» The arqma is the chief disadvantage to the spirit, but it is understood
that a gentlemart who experimented in Monghyr very extensively with this
issue, succeeded in producing a spirit quite free from the objectionable
smell. Lockwood tells us that he had ascertained that six gallons of
spirit aould in Europe be produced from one hundredweight of makua.
More recently it has been found that as much as 7'6 gallons per cwt. can
se produced, the yield fromn molasses being only 5} gallons, and much
less from barley, potatoes, etc. [Cf. Manson, Journ. Agri.-Hort. Soc.
Ind., 1886, vii.,, 83-5.] He tells us that the spirit is called daru and
much resembles Hollands both in appearance and taste, but unfortunately
it retains the sickening flavour of the flowers. The method of dis-
tillation is similar to that pursued in all other countries, save that in

* India it is less scientific and correspondingly more wasteful (see Eleusine,
p. 521), For preparation of vinegar from mahug flowers, see p, 1109,
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THE MAHUA TREE

The Seed, Oil and Butter. —From the remotest antiquity 1t has
been known that the seeds of this plant contain a large quantity of an
exceedingly good edible oil, which owing to the ease with which it solidifies
is often called Marua BurTer. The o1l from B, butyracea is gene-
rally upheld as more valuable than that of the other three species, chiefly
because it solidifies almost immediately after being expressed from.the
geeds. Roxburgh (As. Res., wii., 477-85) has given a full account ngt
only of the butter of B. butyracea but of the oil of B. longifolia,
the last mentioned being from the pen of the Rev. Dr. John. In the
Journals of the Agri. Hortacultural Soctety of India numerous papers have
appeared urging the desirability of an extended production and use of
these oils (1848, vi., 219-22, also app. Ixix, cxiv.; 1861, xii., 345, nas.;
1869, i., 394-7; 1886, vil., 76-92; etec). Instructive and useful are_also
the articles by Lockwood n the Jowrnal Linnman Society (1878, xvii.,
89); 1n the Dictionary (1885, 1.) ; in The Agricultural Ledger (1898, No. 12) ;
and in Mukerp’s Handbook of Indian Agriculture (1901, 290-1), which carry
the subject up to the most recent and very admirable paper by G. M. Ryan
(Ind. For., 1903, xxix., 543-9). This, among other features of interest,
sets forth particulars of a new trade that secms of growing value to India.
The seeds (nuts), he observes, are commonly known as mohoti, and are
collected about the end of May to beginning of June. There is a con-
siderable local demand for them all over the country, but apparently a
practical margin for export is annually available. Ryan puts the
price of the seeds at Rs. 4} per cwt., which shows a net profit to the
trader of 13 annas. During the past five or six years the foreign traffic
bas rapidly expanded, and stands now at about 500,000 cwt. It would
seem that these nuts are consigned to Hamburg and Antwerp, and the
supplies are drawn from Bombay, Rajputana, Central India, Central
Provinces and even the United Provinces. A difficulty would appear,
however, to exist in Europe in the disposal of the cake, which in India is
used as & manure. [Cf. Leather, Agri. Ledy., 1897, No. 8, 23.]

The o1l of the mahua proper (not mahua butter) is greenish-yellow,
and 1s largely eaten all over India, and in addition is used to adulterate
ghi. Tt is sometimes called dolé oil. In South India the solid form is
called «lipi butfer. Here and there a fair quantity of soap 1s made
from this oil. The oil is also largely burned by the hill tribes, who
express it crudely from the seeds. Apparently the only limitation to
the uses of the oil is the want of enterprise in its extended production.

BAUHINIA, Linn.; Fl Br. Ind., ii., 275-84; Gamble, Man. Ind.
Timbs., 280-5 ; Pharmacog. Ind., 1., 536-7, 549 ; Cooke, Fl. Pres. Bomb.,
i., 430-4 ; Duthie, FIl. Upper Gang. Plain, i., 297-301 ; LEGUMINOSE. A
genus of arborescent or scandent plants diffused throughout the "tropics.
Out of 130 species which have been described, 30 are Indian; those
enumerated below are, therefore, the species of economic importance.

B. angulna, Roxt The nag-pit, navwills, suhatingrnugrik—a climber of N. and
E. Bengal, 8ikkim, Chittagong, Martaban, Burma and South India, ete.

B. macrostachya, Wa// The gunda-gilla—an extensive climber found in the
forests of Sylhet and Assam.

B. malabariea, foxt The amli, karmai, gourubati, laba, amli-taki, kattra, chep-
pura, korala, kundapula, etc —a bushy tree met with in the Sub-Himalayan
tract, from the Ganges to Assam, and in Bengal, Burma, and South India.

B, purpures, Lizn. The koiral, kolidr, etc,—& moderate-gized deciduous tree of
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the Sub-Himalayan tract from the Indus eastward, also ot Central and South *
India and Burma.

B. racemosa, Lam The kachndl, banraj, kavmu, katmanli, areka, ars, asotrs, aupta,
palan, etc.—a small crooked tree met with in the Sub-Himalayan trect from
the Ravi eastwards, in Oudh, Bengal, Burma, and Central and South India.

B. retusa, #am The kurdl, kandla, laba, etc.—a moderate-sized deciduous tree
of the N.W. Himalaya from the Beas eastward, to Simla, Gtarhwal, Kumaon
and Central India.

+B. tomentosa, Linn. The kachndr, asundro, chdmal, ete. —an erect shrub met with
in the U. Provinces, and throughout India to Ceylon and Penang.

B. Vahlil, w &« 4 The malghdn, chehur, sihir, borla, sungung rik, jom, lama,
shioly, maulan, etc.—one of the most usetul of Indian elimbing Bauhnias.

It 1s found all along the lower Himalaya from the Chenab eastward, in N. and
C. India add Tenagsennm. [Cf. Hooper, Rept. Labor. Ind. Mus., 1904-5, 28.]

B. variegata, Linn  'The kachndr, koliar, rakta kénchan, kurmang, singya, kundgl,
taki, kondara, bwéchin, etc ---a moderate-sized deciduous tree found i the Sub-
Himalhyan tract from the Indus eastward and throughout the forests of India
and Burha.  Itis largely cultivated in the plans as an ornamental tree.

Most of the apecies yield a Gus which seems to bo known by a generic name, Gum.
sem-ki-génd. 1t 18 as a rule too httle soluble m water to be of great value,
That from H. retwsa (semla génd) 18 very hike gum arabic. 1t 15 eaten by the
poorer classes and is used to waterproof terraced 10ofs, and also medicinally
as an external application to sores By some Native practitioners 1t is re-
garded as emmenagogue and diuretic. In the report by Dunstan, republished
in The Agricultural Ledger (1900, No. 12), 1t 1s pointed out that the gum absorbs
more than twice 1ts own weight of water, and that a 10 per cent. solution yelded
a thick mucilage which could not be manipulated. Several firms of brokers were
asked to report on the gum. The estimated value was from 10s. to 20s. per cwt.
They did not consider the gum of any commercial importance. It must, there-
fore, be regarded as mainly of local interest. The export from Dehra Dan
amounts to about 2,600 maunds per annum, and the local valuation is about
Rs. 1-8 to Rs. 2-8 per maund,

Several species are reported to yield Orts, e.g. B. acuminata, B. tomentosa, Oils.
etc., but information as to their economic use (if any) 18 wanting. The bark
of B. purpurea 18 used 1 Dyring and TAnNNING and that of B. racemosa Dyes and Tans.
mn dyeing. Tho latter produces at first a dirty red colour, but the dyed
article having been worked up in mud for some hours subsequently appears
black or nearly black (Note by Conservator For, K. Cwc Burma, 18986).
Bauhlinia 18, however, principally noted for the Frsres afforded by one or two Fibres.
species. A cordage, strong but not durable in water, 18 made from the inner
bark of B. racemowa. According to Dodge, ths being very tough has been
employed 1n India in the construction of certain bridges across the Jumna. The
stems are usually cut in July or August. Concermng the strong cordage prepared
from the bark of B. Fahiii a full account 18 given m the Distwnary (l.c. 424)
and needenot be repeated hore It is a very important ariicle with the hill
%tribes. The malu fibre 13 one of tho few that will stand to be dyed, bleached
and worked up along with wool (Watt, Res. of Brit. Ind., 1894, 15). In certain
districts ropes are made from it in two ways. Either real fibres of the branches
are gxtracteds and twisted into ropes or the branches are simply split up and
used as natutal rdpes. They are known i the Panjib as uddla and are ex-
tensively employed for tying slates and thatch on to roofs (Gee, Monog. Fibrous
Manuf. Pb., 1889-90, 5). The shoots are said to grow as much as 50 feet long
in one year.

Whils# it may be said that most of the species enumerated above are used Medicine.
in some way mn Native MEDICINE, almost every part of B. variegata is so
uged. The bark, flowers, and root are triturated in rice-water for use as a
cataplasm. A decoction of the root is given in dyspepsia, the flowers are taken
with sugar as a laxative, and the bark 18 regarded as tonic and anthelmintic.

The medicinal use of the gum of B. retusde has already been mentioned.

B. tomentosa is said to be antidysenternc and to be useful in liver-complaints.

The leaves of B. Vahlii are demulcent and the seeds tonic and aphrodisiac.

The acrid leaves of B. malabarica are used as Foop in Burma and Bombay, Peod and
nd elsewhere the young shoots are eaten as a vegetable, The flowers Fodder.
of B. purpurea are used in curries as a pot-herb or are pickled. The leaves

form a cattle-FoppEr, The buds and seeds of B. racemosa are eaten by

121



BECHELDE-MER

Sea-slugs

- Tmber.,

Cigarette-covers.

D.E.P.,
1, 426-38.

Mineral.

Animal.

Vegetable,

D.EP,
vi., pt. ii,
403.
Sea-slugs,

Supply.

Preparation.

BEADS

Natives and the leaves are relished by buffaloes in N. India. The seeds of
B. Vahiii are eaten raw or fried, and the young pods of this species and
algo of B. varieynta are cooked and eaten by some of the hill tribes. The
TIMBER®of B. purpurea ig used for agricultural implements, but of the other
trees of this genus the wood is mainly useful for burning. @ The leavea of
B. variegata and B. racemosa are made into cigarette-covers (bidis)—those
of the former are said to be exported to Sind and Persia, while the latter
in the Thana district alone bring a revenue of Rs. 1,500 a year. Those of
B. Vahtii are made into cups, platters, etc., and the bark of this climber, as of
B. macrostachya, is used for matchlocks. Finally, the leaves of B. racemosa
are worshipped at the Dasara festival.

BEADS,—These may be referred to three groups:—
« (1) Mineral, including glass and stone-beads, alabaster and metal
ornaments, etc. .
“ (2) Animal, including bones, corals, pearls, shells, etc. .

(3) Vegetable, including flowers, fruits, seeds, etc. e

(1) In the MINERAL group there is a large import trade, especially from Italy,
in glass beads. The value of the trade in 1902-3 was Re. 16,51,325, representing
14,437 cwt. of goods, and in 1906-7, 22,620 owt. or Rs. 24,02,442 (seo Glass,
p- 563). A considerable internal trade is also done in the cheaper kind of stones
which are collected on the mountaing of India and Burma, as also brought
across the northern land frontier (see Gem 8tones, p. 560). Small beads made
of various metals are also common, the more elegant being gold beads mixed
with precious stones or coral.

(2) Personal ornaments derived from the ANIMAYL kingdom are chiefly Cowrie
and Conch shells (see Shells, p. 989), feathers of birds, skins, furs, horns, bones, the
smaller pearls, etc. Such information on these subjects as can be here given will
be found under the respective articles, Birds’ Skins and Feathers (see under Birds,
pp. 138-42; Bones, p. 169; Hides, p. 639 ; Horns, p. 645; and Pearls, p. 567).

(3) In the Dictionary (i., 430-3) will be found & complete enumeration of the
various plants of which cortain parts are used for boads, rosaries, garlands, etc.
In the more important instances the domestic uses will be found under the plant-
names in their proper alphabetical positions—Adhatoda, £gle, Coix, etc, etc. [Cf.
Vieux, Agri. Ledg., 1906, No. 6.]

BECHE-DE-MER: Sea-slug; Tripang; Suala, Swalloe,
or Swallow, ete., names given to various forms or qualities of’the
Edible Holothurian ; Thurston, Mar. Fa. Rameswaram, Mad. Ceyt. Mus.,
sc. ser., 1887, No. 1, 15, etc.

Habitat.—These edible Sea-slugs are found on the coast of the Mediterranean,
the Eastern Archipelago, Australia, Mauritius, Ceylon and Zanzibar, whence they
are occasionally brought to Bombay for re-export to China. Several species are
found on the shores of the Andaman and Laccadive Islands and on the Burmese
coast, particularly that of the Mergui Archipelago, where they are collected {rom
the Nicobar Islands, the Maldives, the Guif of Mané4r, etc.; cureld and sent to
China viz Burma and Madras ports, It is, however, mainly from New Caledonia,
Tahiti and the Fiji Islands that China 18 supplied.

Preparation.—Very little of a satisfactory nature is known regarding the
Indian and Burmese species and qualities ; the methods of collection, vuring and
drying ; system of packing and exporting ; chief towns concerned in the trade ;
seasons of collection, prices, eto., of these edible products. In{fact very little of &
practical nature has been contributed since Capt. Andrew Cheyne wrote gm account
—an abstract of which will be found in the Dictionary. Mr. Thurston tells us that
““The Tripangs are collected by Natives, as they lie on the mud at low water, and
placed in a cauldron which is heated by a charcoal fire. As the temperature
riges in the cauldron, the still iving animals commit suicide by ejecting their
digestive apparatus, etc., and become reduced to empty membranous sacs,
which, by loss of water consequent on the temperature to which they are exposed,
shrivel up considerably. At the end of twenty minutes or half an hour thb
boiling process is stopped, and then the same process is repeated for a similar
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time. Finally, they aro arranged in order according to their size, and are then
ready for shipment to China.”
Trade.—The tripang is highly esteemed as an article of food by the Chinese
and Japanese epicures. l\ﬁncedy down 1t is made 1hto a thick gelatineus soup. Soup.
It is;seldom used by the Europeans in India, but 1s reported to be a favourite
artiole of diet with the colonists of Manilla. The trade returns usually record
a fairly large traffic to and from India and Burma. The foreign imports of Importsand
India during 1901-6 averaged about 28,000 lb., valued at Rs.10,000, and these EXPorts.
came from: Ceylon, the Straits Settlements and Hongkong, and were consigned
to Madras and Burma. In 1906-7 the actual imports wero 6,744 lb., valued
at Rs. 2,796. Formerly, of the exports of Indian Béche-de-Mer an average
of about 100,000 1b., valued at Rs 24,000 3 year, went from Burma and Madras
to the Strpits Settlements. But within recent years the trade seems to have
been declining, the exports in 1903 having been approximately 32,000 lb.,
valued at Rs. 6,000. Sinee then, however, they have fluctuated greatly, and
in1906--7 were 44,468 lb, valued at Re. 14343 [Cf. Barbora, Coasts E. Africa
and Ma.,labar (ed. Hakl. Soc), 165; Forrost, Voy. Mergus, 1783, 83 ; Milbur.,
Or. Comm., 1813, i1, 305; Ruffles, Hiar. Jovu, 1817, i, 203-8; Royle,
Prod. Isinglass, 1842, 54 ; Crawfurd, Dwct. Ind. [sl. and Adj. Count., 1856, 440 ;
Collingwood, Rambles of a 'Wat., 1868, 150 ; Mason, Burma and Ita People, 393,
728 ; also (ed. Theobald) i, 20; Huntor, Imp Guz., x, 295 (Ecpt. from
Nicobars).]

BEES: BEES-WAX, BEES-DAMMAR AND BEES-
HONEY.—It has to be admitted that in India Bee-culture takes a
remarkably subordinate position. Whilst met with occasionally on the
hills, it is a completely neglected industry on the plains as a whole.

This circumstance is doubtless an expression of the influences, whatever
these may have been, that consigned horticultural and dairy operations
to village artificers rather than to farmers or agricultirists proper.

The religious sentiment against taking life may doubtless have had
a restricting power, and perhaps the climate and the seasons of flowering,
together with the nature of tropical vegetation, may have been ascer-
tained to be unfavourable, and thus have acted prejudicially against the
establishment of regular bee-culture. But while there is no organised
industry, bees exist plentifully here and there all over India and Burma,
in®a wild or semi-domesticated condition, and supplies of both honey
and wgx are plentiful and of fair quality. It seems to be generally
upheld in India that bee-culture is impossible in regions where species
of Strofilanthes do not abound. g

*  The following may be given as the chief honey and wax-yielding bees
and the products derived from them, together with the references to
standard works regarding the same :—
‘1. BEES; “Horne, Trans. Zool. Soc., vii., 181-4; Gale, Bees, and
How to Manage Them, Agri. Gaz. N.-S. Wales, 1898, ix., 791-5, 1286-8, D.E.P.,
1397-1401 ; also Pender, Prod. Homey, 796-802, 899-907 ; Hooper, i, 434-T.
Agri. Iedg., 1904, No. 7, 73-80; also Rept. Labor. Ind. Mus., 19034,
25-6.
« (a) Apis dorsata, Fatr ; Bingham, Fa. Br. Ind. (Hymenoptera), i., 567. The Rock Bee.
WiLp BeE or Rock BEE of India: the wowra, khago, konegi or konge, dangara,
sarang, bhammar, mahal, mahuk, bhavra, lywas, aghya, age, togri, tagara, bhaga-
mohu, pedda-pera, peria-them, perai-tenai-egalu, malai-teni, pya-gyi, etc.

Habitat—Found throughout India and Burma, but rarely ascending the hills
to altitudes above 2,000 feet. It would seem to be most prevalent in localities
where species of Stredbilanthes sbound, and is reputed to move from one

o locality to another with the somewhat spasmodi(_s flowering of the plants on Largest Indian
which it seeks for its supply of honey, etc. Bingham remarks,“ 8o far as ®
my observation goes, Apis doramta, Fabr, the largest of the three species, in °
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its wild state builds its combs exclusively more or less in the open-—that is
to say, on the undersides of the branches of large trees, in caves or under over-

Combe. banging rocks, in buildings, ete.” The combs are three to five feet long, and
two feet sr more deep : they consist of cells that are 4} to the inch. Only oc-
casionally is a second comb bult, side by side with the first. Some of $hese
combs weigh as much as a maund, and an average one gives from 10 to 20 Ib. of
honey and from 2 to 3 1b of wax. Mr.J. D. Douglas’snote in the Dictionary (l.?.435)
furnished the following reasons against the systematic cultivation of this species : —
1. It bulds naturally in the open. 2. Tt makes as a rule but one comb, %o
that honey cannot be removed without destroying the brood. 3. Its comb though
large is not so great in cubic capacity as the combs of the ordinary domestic
bee of Kurope (4. meltifera) 4. It is only met with in tropical countries. It
may be added that it is a vicious, intractable insect. .

Indian () A. Indlca, fqtr, Bingham (lLc. 558); the Indian SeMI-DOMESTICATED

Semi- Bre: the HinL Brk; the TrRE: BEE of Indian writers, or sathpura, satha,

Domesti1- sateri, satpada, mohury, mohri, awra, ngap, yung, manchtilr, doar, doyer gadh,

cated se'tde, kol, tudir-jen, aduku theme, thord egalu, pya aung, etc. N

8pecies. Habitat.—Found throughout India and Burma and ascending ¢he hills to
9,000 feet. In the high altitudos of 1ts area, such as Bhutan, Hazara, Kashmir,
Khasia hills and Simla, the 1nsect seems to become r than when met with
in the plains and lower hills. Unhke 4. dorvata it does not as a rule live
in the open, but chooses hollow trces, overhanging eaves, crevicos in walls, ete.,
and shows a preference for proximity to human dwellings rather than for the

Combs. hearts of forests or the faces of maccessible rocks. Thero are several combs, ono
above the other, hence the name sathpuria or seven-layered  Tho cells are about

Yield. 54 to 6 to the inch. The yeld of honey from a fair-sized hive would be from
10 to 40 lb., and of wax from 2 to 10 Ib.

Domestication Mr. G. Minmken, in & report published in the Dictionary (iv., 268), gives

m Temperate
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Indian Bee.

Semi-tropical
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Combs.

an interesting account of the degree of domestication practised on the
Himalaya, and that may be here eopitomised since 1t 1a fairly representative
of the bee-culture of India. In Beshahr, he says, houses—one, two or three
stories high—are often specially kept for rearing bees. In these, small recosses
are made in the walls, two feet apart and closed on the outside by & wooden
panel in which an entrance hole 18 made. A man is usually 1n charge of cach
such boe-house, whose duty it is to prevent over-swarming. This 18 effected
by giving each colony ample room, and somctimes by clipping the wings of the
queen. He has slso to keep the apiary well stocked with early swarms, and
to guard it against the rapacity of boars, martens, hornets, caterpillars, etc.
Stocking is most generally effocted by capturing wild swarms and bringing
these to the apiary. But where bee-culture on a large scale is not contemplated,
it i8 customary for the hill people to provide one or two recesses in the walls of
the ordinary dwelling-houses in which a few swarms may be reared. « In the
Simla district it is beliteved the best honey 1s procured in localities where
Plectranthus rugosus (the pekh) abounds.

The Bashahr systom is followed 1n Chamba, Hazara, Jhelum, Keahgra and
Kullu. Swarms are looked for in the jungles, and carried off to the zamindar’s
house. In Kashmir, a honey-bee—manchtilr—is almost completely domesticated,
and seems to be a variety of 4. indica hardly separable from 4. mellifera. In
the Khasia hills a somewhat similar semi-domestication exists, the diwarms betng
captured in the jungles and kept in small boxes under the eaves of the houses.

(c) A. florea, Fatr., Bingham (lLc. 569). 'This is the smallest of the three
Indian bees, but with A. indice is much more closely allied to the European
honey-bee (4. mettifera) than to the Indian rock bee (4. dersate). .

Habitat.—It has been collected in Bengal, Assam, Burma, Madras, Malabar,
Central Provinces, Central India, the Umted Provinces and on the Himalaya
from Kumaon and Sikkim, It might in fact be viewed as a slightly more
tropical species which displaces to a large extent the western and northern 4.
éndica. It has been called FLowER BEE by some writers, and appears to be the
kdtydi, lamai, tudbi, zenya, kol-fen, kom-buthem, thodi-pera, pullu-egalu or pulla-
tenai-egalu, yin-pya, etc., etc. Its combs consist of cells that are nine to the inch.
It would appear frequently to build in the open & single comb suspended from
branches of trees or rather thorny bushes, especially near river-banks, but
sometimes it selects cavities in walls or hollow trees, or builds under the cornices «

, or other proteoting parts of houses. It is a comparatively harmless insect,
and about the size of the domestioc fly. It is probable that the mohri or
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morhi bee of K}landesh, found on bushes in the vicinity of large expanses of Xhandesh Bee,
Strobilanthes, i3 but one of the many varieties of this species.
_ The honey it affords is but small in quantity, and when found on trees is
thin in quahty. It appears to improve when prdduced within large combs
mn p‘)tected hives. In Burma (Kachin country) a sort of domestication has Buarmese Ree-
been attempted apparently with this species, though with httle success. Ac- culture,
cording to some writers 1ts honey is superior to that of the other two species.
In Burma as a whole, however, 4. dorsata 15 regarded as the most valuable
ingect, though it is never domesticated in any way.
[The following additional works may be consulted -—Linschoten, Voy. E.
Ind., 1598, i, 21, 67, 130 ; Ain-i-Akbari (Gladwin, transl.), ir., 37, 80, 95 ; Hofi-
meister, Trav. in Ceylon and Cont. Ind, 1848 (Engl transl), 339; Adams,
Wand. Nat., 1867, 80; Lewin, Wild Races S E Ind., 1870, 80; Hoey, Monog.
Trade and Mamyj. N. Ind.. 40; Douglas, Handbook Bec-keeping Ind., 1884 ;
Bingham, Journ. Bomb. Nat. Hist Soc., 1888, w1, 183 ; Cunmingham, Plagyes
and Pfeaaurea of Life in Beng., 1907, 34--9, etc )

»

I BEES-WAX,—This substance is best known by the following D.E.P.,
names—mom, sinth, L man, mozhukin, mamam, mezhuka, leln, phayoni, iv., 363-TL
and in the classic-—m: jam, stktha, shama, ete. Wax.

The observations already made regarding the species of bees met
with in India aflord incidentally certain particulars regarding wax.
It may, however, be useful to disregard the individual mnsects and to
bring together provineially the particulars available regarding the centres
of supply. The season for making wax would appear to be the hotter
months, viz. April to June. The separation of the honey from the wax
is usually done in the crudest manner possible by the persons who collect
the combs. Refinement is rarely practised, but adulteration is not
usual, and although under the Indian sun 1t might be readily bleached, Bienched.
Indian wax is rarely so treated, hut on the contrary is purposely coloured coloured.
with turmeric. It is made up in balls, rolls, cakes or blocks, sometimes
moulded and at times even as much as 2 feet in diameter and 6 to 9 inches

in thickness.

Hooper’s paper (I ¢. 82-100) should be consulted for fuller details, but the
following abstract may be useful :—

Bengal—Supplies are drawn by Calcutta from the Sundribans, Chota Regions of
Nagpur, Chittagong, Darjeelng, Bhutan and Nepal. It would appear that Supply-
average gualities realise from Rs. 53 to as much as Rs.75 a maund. It s OCaleutta.
largely consigned to Singapore and the Straits Settlements

Assam.—The dealers 1n wax roside in Sylhet, and #$hey derive their Sylhet.
supplies fform the Khasia hulls and wild tracts beyond the frontier. Naga wax
18 usually sold in rolls cast in bamboo moulds. Assam wax is of inferior
quality as a rule.

United Provinces.—The right of collecting honey and wax is leased,
bute a declip in the supply has recently taken place. It i3 drawn from
the Eastern Dun Yorests, Khari, etc. The trade is chiefly in the hands of
traders resident in Saharanpur. It fetches about 11 annas & pound, the im- Saharanpur.
ported foreign bleached wax realising about 9 annas.

Central Provinces.—It has been stated that the forests of these provinces
are capsble of yielding 500 maunds of honey and 100 maunds of wax
annually. In Chadgarh bees are so plentiful that it is impossible to beat
the forests for big game. Ratgarh hill has been descri as a *“hive of Ratgarh.
bees.” The following are the chief localities of supply in alphabetical
sequence of names—Betul, Chanda, Chhindwara, Damoh, ﬁos{angébé.d, Jabbal-
pur, Mandla, Nimar, Raipur, Sambalpur and Wardha. Wax fetches locally,
according to quality and season, from 3 annas to 12 annas per pound. There Seasons.
are said to be two seasons for collecting—April to May, and again November
to December.

Panjab.—Bee-culture and the collection of honey and wax from wild
.bees seems to be confined to the hilly country. The districts most famed are Supplies of the
Bashahr, Chamba, Hazara, Jhelum, Kangra, Kashmir, Kullu, Simla, ete. Certain M.
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' particulars have already been given of these localities that need not be répeated.

Bampur.,

Seasons,

Afghamstan,

Khandesh.

Prices.

¢fadras,

Prices.

DBurma.

Upper
Chindwan.

Low Acid
Value,

Uniformity.

No Adulteration.
L[]

The Bashahr supply comes usually to about 20,000 1b. of wax that is sold at the
annusl fair of Rampur. In Hazara, bee-keeping is practised for the sake of the
honey, axd the wax obtainel appears to be largely used up locally. In Kangra
it 18 8a1d 2 to 3 maunds of the annual productions are employed by the brases and
coppersmiths in moulding their wares. In Hazara the honey is collected in
November, in Kullu during July and again in October, while in Chambg the
seasons are May to June and September to October, and in Kashmur 1t is gathered
from September to October. The hives contain from 20 to 40 lb. of honey
and 2 to 4 1b. of wax.

Kuram Valley end Afghanistan.—Bees are believed to be extensively kept
by the hill people, and the produce is to some extent exported to India.

Rajputana.—Honey and wax are collected at Ammer, Baojafi, Dewari,
Mandla, and Todgarh, but the supply of wax is very small.

«Bombay.—The honey and wax of this Presidency are drawn mainly
from Khandesh (Satpura mountains largely) and the Deccan. The chief localities
are Belgaum 1,500 Ib. ; Dharwar, 1,500 lb,; Kanara, 3,000 lb.; Panch Mahals,
4,000 1b.; Ratnagwi, Satpuras, 500 lb ; Satara, 560 lb.; Salsette, etec.
The figures denote the approximate annual supply, Locally 1t fetches from
4 to 10 annas a seer (2 lb.); the Bombay maund in gotne returns is 28 Ib., and the
price of wax per such maunds is quoted at Rs. 14 to 20 ; in other cases the maund
18 40 Ib. and the price returned as Re.25 to 30. The wax is said to be usually
about one quarter the value of the honey. The exports from the Presidency
go mamly to the towns of Bombay and Goa.

Berar.—The districts most noted are Ellichpur, Mangrul, Melghat, and
Wun. The supply 1s not large, and the local price is about 4 annas a pound.

Madras.—Bees are met with on all the mountains and low hils of the
Madras Presidency, but the following are the chief centres of supply 1 alphabeti-
cul sequence of therr names :—Bellary, 800 1b.; Coimbatore, 8,000 lb.; Cudda-
pah, 3,600 lb.; Ganjam, 1,600 lb.; Godavari, Kistna, Karnul, 6,000 1b.;
Madura, Malabar, 200 lb. ; Nellore, 500 1b.; Nilgir1, North Arcot, South Kanara,
Trichinopoly, and Vizagapatam, 700 lb. The figures give the annual supply
of each of the places named. The Madras maund 1s 25 lb. and wex is said to
sell at from Rs. 10 to Rs. 20 a maund, but it 18 often to be had at 4 annas (say
Rs. 5 a maund) or 1t may fetch as much as 12 annas a pound.

Burma,—Following the system pursued with the provinces of India,
the following may be mentioned as the centres of Burmese supply :—Bhamo,
Chindwin, Katha, Mandalay, Minbu, Pymména, and Tenasserim. In the Upper
Chindwin there seems to be a prosperous trade in honey and wax. It is brought
for sale in the Kabaw valley. In the lower Chindwin, Mankadaw is the mart.
1t 18 probable that the total supply from the Chindwin comes to something hike
4,000 to 6,000 viss (viss = 3 65 lb.). The rate at which it is sold cornes to about
10 annas a pound, but in the towns a much higher figure is quoted. In Tenas-
serim it averagesrfrom 9 annas to Rs. 1-5 a pound. It 1s impossible to give even
an approximate estimate of the Burmese total production, but wax®is largely
imported, so that there cannot be a margin for export. *

Chemical Investigations.—Hooper, concluding his report on the
extensive series of samples that had been placed in hig hands for
chemical examination, says: “In studying the tables of analyses’
—drawn up as the result of the investigations conducted in the
Indian Museum—*‘ two very interesting facts will be revealed. The first
is the lower acid value of Indian bees’-wax; this indicates asdifferent
ratio between the cerctic acid and myricitin compared with that of
waxes from other parts of the world, and the second 1s the uniformisy
in composition of the secretion of the three kinds| of Indian bees
representing the Aprs family. The appearance of the wax from the
three species gives no clue to the origin, and although there are two or
three somewhat abnormal deviations from the average on account of the
high saponification value and the wide range of the iodine value, there is
very lbittle, if any, suspicion of adulteration. The wax from the combs oY
Apis dorsata, A. indica, and A. forea is, therefore, practically
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identical in composition, and a combination of the wax of one species with
that of another cannot be regarded as a fraudulent admixture. It must
be admitted, however, that the .Ipis dorsatw, becauvse of thg much
larger comb it manufactures, is the chief source of the bees’-wax of
the country.” ‘It is satisfactory to record that out of 64 samples
collested from different parts of India only 3 were really adulterated,
or Jess than b6 per cent. of the total, and there 1s no evidence that the
sophisticated wax was a native product or was manufactured in the
country.”

Uses of Wax.—It is perhaps hardly necessarv to mention the uses
of wax. The introduction of paraffin and other composition candles has
removed, to a large extent, the demand for wax to be used as votive
offerings at the temples and churches. Jahangir (Memoirs (Price, transl.), 3
alludes 40 camphorated wax lights used in the palace. It is, however,
required by*the silver and goldsmiths, also by brass and copper foundry-
men, to give finishing tdfiches to their moulds and to be subsequently
liquefied and dispelled by the molten metal poured into the matrix.
There is a considerable demand in Burma for it, accordingly, in
the workshops that turn out the brass idols of Buddha. Wax is
also fairly extensively employed as a resist in certain stages and
methods of calico-printing (Ind. A7t at Delki, 1903, 229-30, 259-67).
Lastly, it is largely used by the shoemakers of India. In MEDICINE
wax is extensively employed in the preparation of ointments and
plasters.

Recently some interest has been observed in a substance called
* propolisine,” derived from the propolis of bees (see below) by dry dis-
tillation. It is said to destroy all known bacteria without danger to
human beings.

Wax Trade of India and Burma.—During the past twenty years the
exports of wax have practically remained stationary. The highest figures
oceur in 1905-6—viz. 8,693 cwt., valued at Rs, 7,31,320, and in 1894-5,
namnely 7,487 cwt., valued at Rs. 7,05,247 the lowest in 1896-7—viz.
3,142 cwt., valued at Rs. 2,76,190. In 1906-7 they were 8,162 cwt.,
Rs. 5,96009. The major portion of these cxports go from Bengal,
and the chief receiving countries in 1905-6 were Germany, 2,864 ;
Jhe Unitdd Kingdom, 2,609; Belgium, 988; Straits Settlements, 622,
United States, 408; France, 406 ; all other countries making up the
balance of 8593 cwt., the exports for the year. [Cf. Milbum, Or.
Comm., ii., 315.] |

I1I. BEES-DAMMAR.—Bingham, Fa. Br. Ind. (Hymenoptera),
i., 559-64 ; Cooke, Gums, Resins, etc., 1874, 95-7; Hooper, Agri. Ledg.,
1904, No# 7, 79 et seq. The Dammar BEEs, as the little insects that afford
this substance are called, belong to the genus Melipona, or, as it has been
caled, Trigona. A resinous substance employed by several species of this
genus in forming their nests, is an article of commerce. It has been said
to be chemically allied to propolis, the substance used by the domestic bees
to repair injuries to their hives or to stop up useless and objectionable
openings. These very minute and stingless bees are met with all over India
and Burma. Among the collections recently brought together some 40
#amples of wax, honey, etc., were identified, through the insects that accom-
panied them, as being the product of species of Melipona. These came
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from the following localities, the figures denoting the number of separate
samples to hand : Almora (2), Basin, Belgaum (2), Betul (3), Chhindwara,
Coimbagore (4), Damoh, Behra Dun (4), Dharwar (2), Kanara (2), Khandesh
(3), Madura, Nellore, Nilgiris (2), Panch Mahals, Raipur (2), Ratnagiri (3),
Rawalpindi, Sambalpur, Singbhum, South Kanara (2), Tenasserim and
Tinnevelly (2). It will thus be seen that these insects are practically
distributed all over India and Burma, and perhaps to a greater extent
than was known to Bingham when he wrote his Hymenoptera. That dis-
tinguished author describes twelve species, of which Melipona leviceps
of Tenasserim is the most interesting, since it affords (or at all events, is the
chief source of) the resinous substance known as Pwé-nyet. The follow-
ing are the vernacular names for the specimens of Melipone recently
procured :—kunti, kote, kuntal, poye, nasari, bhankwa, bankua, misri, nasri-

7en, kosuttent, kullada, musuruteniga, moye byah, ete., etc. .

PWE-NYBT.—The 1nsects referred to aro said to bwild nests in bbllows within
trees, crevices among rocks, and sometimes in holes in stone walls, ete. Theinterior
surfaces of the nests are hined with a rosinous substance, and the entrance is
often formed into a beautiful projecting funnel also composed of a resinous sub-
stance-—the product for which these msects are valued. When the nests are small,
the resinous substance (or bees’-dammar) 18 not collected, but 1 the case of 4.
Lericeps * the trumpet-shaped structure of resinous wax which very often forms
the entrance to the nests >’ projects from the hole mn the tree for a foot or more.
*‘ Horne gives an interesting account of tho finding of the nost of M. ruficornis,
and statos that the hollow 1n which 1t was built was coated all over with a layer
of black wax, and that the cells, containing a dark honey of oxcellent flavour,
wore globular in shape, pendent side by side from the roof ” M. ruficornis
18 apparently the only Indian species that has been systomatically described.
Whether the forty odd samples indicated above are one and all derived from this
or from several species has not as yet been ascertained. Horne’s description of
the resinous lining and the comb is most valuable. Mr. Parish is careful to advise
us that he had not seen tho interior of a hive of the pwé-nyet, but he suggests
that the external trumpet-shaped structure may be constructed by the bees from
the resin of Hopea odorata and other trees mixed with the oil of Diptere-
carpus levin. Hooper (Rept. Labor Ind. Mus., 1904-5, 23—4) furnishes & report
on two samples exammed by him It is, he says, a peculiar compound of various
resing and gum-reems. In a fresh state 1t may be moulded to any shape. Its
constants were determmed as well as 1ts solubihty in alcohol and ether. * He
promises & full report in tho future, but for the purpose of comparison has specially
studiod the resins and oleo-resins of Mopen, Vateria, Canarium, and' Diptero-
carpus. 8o far, therefore, Hooper scems to confirm the popular opimon that
pwé-nyet 18 composed of certain gunis and resms collected by the igsects from
trees. Speaking apparently of the wax of the combs, Hooper further observes »
*“ The wax of the species of Melipona has quite a different character and com-
posttion compared with that of the true bees. The blackish colour, sticky
consistence and higher meltmg poimnt, acid and 10dine values readgly distinguish
1t.”  According to Greshoff and Sach (Pharm. Weekblad., 472 933),*the substance
consisted of a mixture of 84 parts resin, 12 parts wax with 4 parts of an impurity
msoluble in aleohol. The resin melted at 60° and the wax at 66°. But it 18 not
quite certain whether they ha«d examined the true wax or the pwé-nyet.

Uses of Pwé.nyet.—** The resmous product collected and usedd by the
bees in making their nests 18 called ‘pwé-nyet’ by the Burmese, and after
boiling 1n water and mixing with earth-oil or petroleum, it is largely used for the
caulking of boats. The right of collecting ¢ pwé-nyet’ is sold by the Loocal
Government in Burma and Tenassorim yearly, and forms one of the sources of
revenue under Minor Forest Products’ (Bingham, lc. 560).

1V. BEES’-HONEY.—The best names for honey are shakad, madh,
madhu, sahus, saht, polée, tén, jenu, piya-ye, etc. The honey-bee would be
shahd-ki-makhi. «
It is not necessary to deal with this subject in detail after the treatment
already given to Bees and Wax. The regions of production of the latter are
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necessatly those of the former. Oeccasonally, however, che whx is neglected
and the production aud sale of the honey hecomes the important aspect. Honey
18 & plentiful wald product over tho greater part of India, and 1s obtaned also
from bees 1n a state of semi-domestication, chiefly mnethe nlls of the Pangab It
13 highly appreciated as an article of food by the inhabitants of many parts of
India. It1s also employed to preserve frute, andin the Kha«a hills, apparently,
human bodies are sometiines temporarily preserved mn 1t At certam seasons,
due doubtless to the flowers visited by the bees, or posably to the species of
insect, the honey has intoxicating and even poisunous properties. The honey
of the various species of Indian bees, mentioned above, at all events varies
considerably. The most abundant 13 that of 1. dervata, which provides the
greater portion of the honeys of the United Provinces, the Central Provinces,
Berdr, Bombay, Madras and Burma Tlus 18 the msect of the Kundahs, the
honey of whuch 1s collected in March and :1igan 1n Septewber. The March crop
15 the best. Mr. A. Meryvn Smith pabhshed in the Statesiman 1n 1895 a mogt
mstructive account of the Honeyv and W.x collection of the Kundah country.
As thig 18 representative ot the aperatinne pursued . the Nilgirn hills, in thes
Wynaadain the Sattyamangalam Iulls and elsewhere, a fairly extensive passage
may be abstmcted .——

‘“ A strong stake was driven mto the ground 15 or 20 feet away from the edge
of the precipice, a3 a purchase for the rope, as 1t was being Jowered down the face
o the precaipice  One end of the cane-rope had u louble luop, m which a Koo-
ramber seated himself, hi- feet being supported by a short stirrup of bark. A
hight, reed-hke bamboo, 20 fcet long, armned with a reaping-hook at the end,
served to cut the combs from the rocks A small landing-net below the sickle
recerved the combs as cut A lhight cord, running through a loop about 10 feet
above the head of tho gatherer, and fastened to the sickle-end of the rod, enables
the gatherer to use the rod as a derrick, which he can ruse, lower, and swing to
any position, without being inconvenienced with the weight of the combs in the
net. When the net 13 full, he empties the contents into a large close-framed
basket hined with leaves, which 1s suspended from a separate cord; and this
hasket 18 drawn up when filled. The occupation of gatherer 1s ¢+ xtremely danger-
nus and requires steady nerves. In many cases the men are suspended 400 feet
trom the top of the chff, with many hundreds of feet helow them to the bottom
of the precipice. These cane-ropes are immensely strong and stand more rough
usage than one made of fibre, and they are also extremely hght. The suspending
rope 18 shifted about from place to place in answer to signals with the hand from
below. Immediately the bees are disturbed, they crowd round the gatherers in
mynads. The men are hterally covered with a coating of bees from head to foot
and present & most curious appearance, just as if they were covered with rusty
cham armour, each hnk of which 13 m motion  The pungent smell of the wood-
smoke from the bodies of the gatherers has a kind of paralysing effect on bees
and prevents them stinging The flight of bees thus disturbed could be dis-
tinetly seen from where we were, half a inile off, and resembled a ghght of locusts.
We could egen hear the humming noise made by the ruitated nsects.  In about
?vo hours all the combs withm reach had heen collected and the ropes were
drawn up.”

The next most impertant honey 18 that of 1. indica. an msect found hero
and there all gver India, hut semi-domesticated mn the Khasia hills and the
mourttains of she Umited Provinces, of the Pamjab and of N W. Frontier Pro-
vinces. It is accordingly the chief source of the honeys of Assam and the
Panjab, and possibly also of Bengal The third form 1s hardly a commercial
article, though when found n sheltered positions 1t 15 saxd to be remarkably good.
It 1s the Joney of 4. Aerea. This 1z met with n the Central Provinces, Bom-
bay, Berdr, Madras and Burma. Lustly, some of the species of MWeltpona afford
honey. This 18 mecidentally allnded to by Hooper sall through his review of
thertinformation recently collected by the Reporter on Economic Products. He
tells us that it is often tanted with a pecuhar odour, and has a bitterish and
acid taste. It has, however, a cons:derable reputation mn many parts of India
for its medicinal properties. In some parts of the country (Nellore) the honey
of the dammar-bee 1s said to be mtoxicating, and in Kanara 1t 1s reported that
the insect is serni-domesticated. [Cf. Insatitutes of Manu, m., 119; v, 41; wii., 131,
etc. ; Barbosa, Coasts E. Africa and Malabar (ed Hakl Soc.), 167; Lawrence,
Velley of Kashmir, 1895, 366; Journ. Board Agri, 1898, 335-9, Bee-keeping,
Imp. Dept. Agri, West Ind., 1901.]
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RUSOT AND MAMIRAS

BENINCASA CERIFERA, Savi.: Fl. Br. Ind., iis, 616;
CucurBitacE®. The White Gourd Melon, péthd, kumhra, etc., an ex-

tensive climber cultivated in India ; native of Japan and Java.

Sown at the beginning ot the rains or in the hot weather, 1t continues fruiting
until the close of the rainy season. The fruit excretes a waxy bloom which it 1s
sard can be made into candles  The seeds yield a mild, pale O, The fruit
possesses alterative and styptic properties, and 1s popularly known as a valuable
antimercurial It 1s also used as a vegetable and i curries or 18 rade mto
a kind of candied fruit called keshma or heshwm, sold at about 3 lb. to the rupee

BERBERIS, Linn.: Fi. Br. Ind., ., 108-2; Gamble, Man.
Ind. Twnbs., 28-30; Pharmacog. Ind., 1., 64-8 ; Duthie, FIl. Upper Gang.
Plain, 1., 31-2; Hooper, Rusot, \n Journ. As. Soc., lxxu, pt. u., 176 ;
Btandis, Ind. Trees, 28-30 ; BERBERIDE &.

There are twelve species of Barberry mentioned 1n the Flora of British India.
They are not easly distinguishable, and the vernacular names are therefore
probably indisecriminate  The products are common to five or si.. Himalayan
spectes and may be dealt with collectively. 'The chuef are the following .—

B. aristata, oCc , chutra, simli, kasmal, tsema

B. aslatlea, Rox6 , kilmora, maté-kissi, chitra, ete

B. Lyclum, Royle, kashmnal, chotra, ambar-bairis, ete.

B. vulgaris, tinn, kashmal, bedana, ambarbiris, cte.

Habitat —The entire Himalayan districts between 6,000 and 10,000 feet,
also the Nilgiris, Ceylon, ete, etc  The bushes often constitute thickets many
mules 1n extent.

A DYE 18 obtained from the roots and stems, which 1s sometimes used m
tanmung and colouring leather It would seem that the colour exists chiefly in
the bark and 1n the young wood 1mmediately below the bark. In the older wood
there 15 less though better quality of dye  Buarberry 1s perhaps one of the best
yellow dyes in India, and tho supply 1s inexhaustible  The seeds yield an Orv
The principal use ot the barberty 13, however, in MEpiciNg, the parts emnployed
being the stemn, ddrhalad, the frwt, zarishk or zwrishk, and the root-bark.
A watery extract 13 prepared from the stem and root, called rusot or rasout (Taleef
Shereef (Playfair, transl ), 1833, 87) Tt 1s worthy of notice that this extract has
the same beneficial etfects in the treatment ot ophthalmia which have been
ascribed by certain Greek and other early writers to mamiras  The plants now
known 1n India as mdmirdn seem, however, to be Coptin Teetu, Wall,, Corydalis
Govamiana, Wall, and Geraniim Wallienianiom, Sweet  The jurces of these
are still used as apphcations to the eye, and two of them, at least, comtan
berberine. In later times the barberry appears to have heen extensively
sought by European oculists, and 1t seems to have been the ongin of the
Lycium, whereof the empty pots were found in Herculaneumm and Pompen.
[Cf. Fluckiger and Hanbury, Pharmacoy., 33-5.] Berberws-sticks, 1 mch thick
and 12 to 18 inches long, are fairly extensively exported from Kangra®and thence
carrted all over India (~eo Coptis, p. 405).

Trade.—Vartous preparations of the barberry are used 1n fevers, the advantage
claimed over quinine being that repeated doses of berberine do not cause depres-
sion and deafness. The frunt 18 given as a cooling laxative to children, and the
stems ure smd to be diaphovetic and laxative in rheumatisin  The herries are
dried like'* currants,” and thus brought down to the plains, The TrRADE value of
ddrhalad s stated by Dymock (Mat Med. W. Ind, 28) to be Rs. 3} per maund
of 374 lb. ; of rusot, Rs. 8 to 9, of zurwshk, Rs.  per Ib  Moodeen Sheriff (l.c. 15),
however, quotes the wholesale price of rusot as Rs. 35 per maund, and the retail
price as Ru. 2} per 1b.  He says that the frut (z:r:shk) may be had at Rs. 6 per
maund (wholesale), or 6 annas per lb. (retail). Kanny Lall Dey gives ¢he
price of the extract (rusot) as 8 annas per lb,

[Cf. Paulus dgineta (Adams, transl.), ni., 239 ; Birdwood and Foster, E.1.C
Furst Letterbook, 201, 480 ; Clusius, Arom. Hust., in Hist. Exot. Pl., 1605, 163-4 ;
Moodeen Sheniff, Mat Med. Mad , 1891, 13-5; Lawrence, Valley of Kashmir, 1895,
74-6 ; Kanny Lall Dey, Indig. Drugs Ind., 1896, 46-7 ; Rept. Cent. Indig. Drugs
Comm., 1, 13; Journ. Lenn Soc, 1891, xxvin., 311-2: Pharm. Journ., 1901,
321, 402-3, 262 ; Bhaduri, Rept. Labor. Ind. Mus., 1902-3, 28-9; Hanausek,
Micro. Tech Prod. (Winton and Barber, transl.), 1907, 250; etc., etc.}
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BIRCH BARK

BETULA UTILIS, Don. ; Fl. Br. Ind., v., 599 ; Gamble, Man. Ind.
Tumbs., 668; Pharmacog. Ind., i, 359; Cupurirer®. The Indian
Paper Burch, bhdypaitra or bhu)-patar, bir), shék, takpa, phuspqy, bhir-
japaira, etc., etc. A moderate-sized deciduous tree forming the upper
edge of arborescent vegetation m the Himalaya (14,000 feet).

By some of the hill tribes the bark 1s regarded as more durable than paper,
and it 18 well known as the materiul upon which the ancient Sanskrit MSS. of
Northern India weore wnitten It 1s widely used for writing medicinal charms and
is said to be found 1n every druggist’s shop  Its uses are, however, varied, for
wrapping up parcels, for surrounding hookah-stems, for umbrellas, for water-tight
roof-hning, and apparently somaetimes ulso for clothing  Minute strips are used in
certain forms of twe-dyewng [Cf. Ind. Art at Delhe, 1903, 256.] The younger
branches afe plaited 1nto twigbridges It has also certain sromatic and antiseptic
properties. The leaves are lopped for cattle-Fopprr, and the timber 13 exten-
sively used in the inner arid Himalaya for Irulding, sinco 1t 15 elastic, seasons well
and dbes not warp  [Cf Taleef Shereef (Pluyfarr, transl ), 1833, 48 ; Lawrencd®
Valley o} Kaghmir, 1895, 68-9, 79 ; Journ Soc Chem Indwst, 1900, xix , 1141 ]

Another species, B. alnoldes, #am , puya udwsh, shiul, shakshin, ete., of the outer
Himalayu, the Khasa hills and Burma, has a bark which constitutes an important
article of Foon with the LahtGpas in the mountam-tracks of N.E Manipur
In the upper tracts of Kullu, where carthenware vessels are procurable with
difficulty, the outer barkis peeled off in long strips and bound around water-pots
as a protection. The TimMBER is valued in Nepal for strength and durability.

BEZOAR.—This 1s the padzakr or pazahr of the early Persian
writers, a name which usually denotes an antidote or alexipharmic. The
word comes nto English through the Arabs, who wrote it bazahr. The
true bezoar 1s a stone or concretion found within the bodies of certain
ammals, more especially the Persian Wild Goat (C'epra wgagrus)
(Blanford, Fa. Br. Ind. (Mammaha), 503) (see p. T43).

Sources —Moodeen Shenff (Ind Pharm., suppl., 68-70) says there are many
kinds or qualities, according to the ammal from which procured, such as Goat-,
camel-, fish-, snake-bezoar, etc. The last mentioned is generally called SNaAkE-
sTONE. But there is no foundation for the very general belief that snake-stone 1s
procured from the head of the snake (see p 141) Some writers classify the
bezoars 1nto ammal and mineral, the last bemng a tossil form and possibly often a
copgolite. So also numerous references are made by writers on this subject to
false or artifically prepared bezoars, fabricated apparently from calcined bone.
Certain tgwns are famed for their bezoars, such as Diu and Goleonda.

Chemical Examination.—Dr. Davy was apparently the earhest author to ex-
amime these stones chemically, and his description of them has Been diawn upon
by the mafority of subsequent writers. Taylor formed nine groups, three being
.phosphates (of lime, magnesium, or of ammonium and magnesium), one oxalate
of hme, and the five others mostly mechanical or obstructive accumulations
such as hair, vegetable-fibre, ambergrs, etc  Milburn observes that the genuine
Onental bezoa} 18 commonly of an oval form and between the smize of a hazel nut
and a walnut; the larger 1t 18, the mote valuable. It 1s externslly smooth and
glossy, and is camposed of several layers. The colour most prized 13 & shining
olive green. It has a pecular smell but no taste. Can be scratched easily by
a penknife, and when applied to the tongue or any most surface adheres firmly
and absorﬁs the moisture. The supposed virtue as alexipharmics depends upon
this power of absorption, but 1n Europe it has been proved that they have no
special chemical or mechanical merit in support of their varied reputation. [C/f.
Watts, Dict. Chem., 1883, i., 584.]

BIRDS ; Blanford and Oates, Fa. Br. Ind. (4 vols. on Birds) ; Jerdon,
Birds Ind., 1862-4 ; Henderson and Hume, Lahore to Yarkand, 1873,
170-304 ; Hume, Scrap Book; also Nests and Eggs ; Oates, Birds of Bur-
wah ; Barnes, Birds of Bombay.

From the standpoint of utility the study of the birds of Tndia might
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be referred to several sections, of which the following, taken up it alpha-
betical sequence, may serve to exemplify the chief facts and products
of value :— . .

1. Birds associated with Agricultural and Hortleultural
operations, either beneficially or injuriously. W. L. Sclater (Ind.
Mus. Notes, 1., 119) gives the following as the chief insectivorons or

helpful birds :— .

Accentorinw, the Hedge Sparrows; Brachypterygine, Ground Babblers ;
Caprimulgide, Qoatsuckers; Certhiidw, Creepers; Coraciide, Rollers;
Crateropodine, Babbling Thrushes ; Cuentide, Cuckoos; Cypwelide, Swits ;
picruride, Drongos or King Crows; Hirundinide, Swallows; Laniide,
Shrikes and Minivets ; Liotrichine, Ioras and Green Bulbuls ;' Meropidee,
Bee-eaters ; Motacillide. Wagtals and Pipits; Muscicapide, Fly-catchers ;
Paradoxornithine, Crowtits ; Picide, Woodpeckers ; Pittid«e, Ground Thrushes ;

Ruticilline, Red-starts and Robins; Saxicotine, Chats; syivide, Warblers ;
Tomeltine, Sohitary Babblers ; Trogonide, Trogons ; and Upupide, thedHoopoes.

In addition to these the following partake of a mixed diet, afid are partly
tngectivorous and artly fruit and gran  feeders : — Alaudide, Larks ;
Brachypodine, BulEu]s; Diceide, Flowerpickers; Fringillide, Finches;
Gruide, Cranes; Limicole, Waders of all sorts; Nectarinide, Sun-birds;
Oriolide, Orioles ; Otidide, Bustards ; Parine, Tits ; Phasianide, Pheasants ;
Rallidee, Rais; Sibiine Sibias, White-eyes, otc.; Sittidre, Nuthatches ;
sturnide, Starlings and Mynas ; Tetraonide, Partridges ; Twsrdide. Thrushes ;
and Turnicide, Button Quails.

It 18 highly important that the majonty of the above-enumerated families of
birds should be protected agamst ruthless destruction. The conditions and
necessities of India are, however, so very different from those of Europe that
legislation, easy of application m the latter, often becornes next to impossible in
the former, where the customs of the people, their complex vested interests, their
mmmense numbers and the vastness of the territory they occupy, are facts of
supreme moment 1n the enforcement of even urgently needed legislation  To
Surgeon-General George Bidie, C I E , 18 due much of the credit for bringing about
the existing Indian legislation for the protection of birds. In 1887, however, the
Government of India brought into force a law for the ** Protection of Wild Birds
and Game ” (Act xx. of 1887): this allowed Local Governments to define
Wild Birds and to fix the required close season within which 1t became illegal
to possess or sell certain birds  But as 1ts operations were more or less restricted
to Cantonment and Municipal himits 1t exercised little repression on the most
objectionable aspects of the traffic, namely, the slaughter of plumage birds n
the rural tracts. Accordingly first the Madras, then the Bombay and finally
the Panjab Government sought permission to extend the provisioms of that
Act. Philanthropic mstitutions and individuals also continued to press on
the attention of the Government of India the desrability of amending the
Act  After a full consideration of all the circumstances and evidence Hi~
Excelloncy Lord Curzon in Council issued a Notification (Sept. 19, 1902) which
prohibited the taking by sea or by land out of British India skins and feathers
of all birds other than domestic except () feathers of ostricheg and (b) skins
and feathers exported as bona fide specimens illustrative of natural history.
Thus an effectual check has been given to the reprehensible and destructive
traffic, for smce no foreign market 18 now open to the fowler, the trade is prac-
tically destroyed [Cf. Journ Bomb. Nat. Hist. Soc., iv, 124 ]

But fortunately fow of the purely insectivorous birds are either attractive
in plumage or in demand as edible birds. The exceptions are all the more
regrettable, viz. (a) The Blue Jay or Indian Roller, Coracius indiea, the
nilkant, sabzak, tdis, pdli pitta, kattu kadei, etc.—one of the most abundént
and typical of Indian birds. It 18 sacred to Siva and a constant essociate of
the homestead and village lands. Its brilliantly coloured blue plumage led to 1its
wholesale destruction, many thousands of skins being annually sent to Europe.
(b) The Purple Sun-bird or Honey-sucker, the shakar khora, jugs jugi, than kud,
ete. ; recently a deplorable trade had been organised in exporting the skins of
this beautiful and most useful bird. Happily the roller and the sun-bird will no
longer be trapped and snared, for the loss of the foreign market practicalty
means the discontinuance of the demand.
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CAGE BIRDS

With regard to the second group it 18 probable that some of them do more
harm than good to the crops amongst which they are to be found. Their pro-
tection 18 not, therefore, so necessary, and thoso of them that are utilised econo-
mucally or mdustrially will be dealt with in further paragraphs .

2. Birds often Reared In Cages, etc.—F. Finn (Cage-Birds
of Galcutta, in Journ. Bomb. Nat. Hist. Soc. (reprmted from The
Ibg), xiv., 564-78) furnishes full particulars on this subject, and to

that valuable paper the reader 13 accordingly refeired.

The following alphabetical enumeration gives the names of the birds most
frequently seen in confinement in India, 23 also the reterence (within brackets)
4o Blanford, where & full account of each species will be found :—

Acanthis fringillirostris, tho Indian Linnet (u, 228,

Acridotheres tristis, the Common Myna (1, 537). Baber. Emperor eof
India J|Memowrs, 1519-25, 319), and Abul Fazl i the dwn-1-Akbare (Jarrett,
transl,, w, 121) call this the shdrak, and the luttor chacarterises it as an astomshingp
talker. [C/QE. H. A, Twmes of Indw, March 25, 1899.]

Caccabls chucar, the chukor or Himaluyan Partiidge (rv, 131).

Carpodacus erythrinus, the Indian or Rose Finch (u, 219).

Coturnix communis, the Ruin or Grey Quail (1v, 114),

Chloropsis aurifrons, the hurriba or Gold-fronted Green Bulbul (1., 234).

Clttocincla macrura, the shama (n, 118).

Dendrocitta rufa, the Indian Tree-pie (1, 30)

Dissemurus paradiseus, the bhemraj or Larger Racket-tailled Drongo (1, 325)

Dryonastes chinensis, the Black-throated Laughing-thrush (1., 74)

Eudynamis honorata, the Indian Koel (1n, 228) The Awn-i-dkbar: ({ ¢ 121)
observes, ““ Romance sings of its loves as of those of the bulbul ” I'he Emperor
Baber (l.c. 323) describes 1t as the nightingale of India

Eulabes intermedia, the Nopal or Talking Myna, The Indian Grackle (1, 511).
This seems to be the pinddwelr or meina 1n Baber’s Memows, and which
the Adwn-t-Akbari 18 saxd to imitate the human vorce and to speak with great
distinctness. [Cf. Thevenot, Travels un Levant, Indostan, etc., 1687, iu., 68.]

Francolinus pondicerianus, the t:itur or Grey Partridge (iv, 139)

Galerlta qristata, the chendul or Crested Lark (1x, 337).

Garrulax leucolophus, the White-crested Laughing-thrush (1, 77)

Hierococeyx varius, the Bramn-fever Bird, The Common Hawk-cuckoo or
kupak (i, 213).

Melanocorypha bimaculata, the Calandra Lark (n, 323).

Molpastes bengalensis, the Red-vented Bulbul (1, 271). [Cf. E. H. A,, Lc.,

. Dec. 7, 1898.]

Palaqrnis cyanocephalus, the Blossom-headed Paroquet (iii., 251).

P. nepalensis, the Large Indian Paroquet, chandana (1., 248)

P. torquatus, the Rose-ring Paroquet, tofa (11, 250). Babere (l¢ ) alludes to
this bird. ®

®*  Pomatorhinus schistlceps, the Scimitar Babbler (1, 116).

Turtur communis, the Turtle-dove (iv., 42).

T. risorlus, the Indian Ring-dove (1v., 46)

Qf the imported birds a long list might be given, but 1t 13 only necessary to
say that afawly larfe trade exists in canaries brought from the Straits and China -
the Java Sparrow (Mania oryzirera) has become acchmatised and the Malayan
Lorikeet 18 extremely popular It would appear that Cockatoos were imported into
India as long ago as in the time of Jahangir, for Mr. Finn tells us he has seen
& picture 8f that period depicting a yellow-crested species. The same observer
points to the sigmificant fact that there 1s & larger percentage of insectivorous
and frugivorous birds reared by Indian bird-fanciers than in Europe, a circum-
stance that has led to the creation, as a village craft, of the practice of collecting
and selling live msects, white-ants, etc., for these birds. Some years ago it was
suggested that one solution of the periodic plague of locusts that here and there
annually invades India would be to collect, dry and export these insects as
food for the cage-birds of Europe. No one would seem, however, to have acted
on that suggestion. [Cf. Agri. Ledg., 1893, No. 2.]

e Falcons, Falconry and Hawking.—The bird that was formerly (and
to somo extent is still) most prized for hawking 13 Faleo peregrinator,
the shdhin Falcon, the male of which 18 called kokia and the female kok:. In
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the South of India 1t 18 known as jawolum and wallur. To a less extent
Faleo peregrinus, or bhyri, dega or British Falcon is also valued. A few
other species are occasionally seen tramned to strike, such as F. juggesr, the
Laggar Falcon, and ¥. enerrug. the Saker Falcon.

Nikitin (a Rusaan who travelled in India from 1468-74) mentions the fact
that the Grand Duke Iwan IIT sent a present of falcons to the S8hah of Shirvan.
The Awn-i-Akbar. (Blochmann, transl., 293-4) mives many particulars of interest.
In fact a very extensive seres of authors mught be quoted n support of the
antiquty m India both of the trammg of and hunting with hawks. Jeraon
gives a most interesting account of the Indian methods  As this 18 reproduced
n Blanford’s Fauna of British Indwa (11, 416-7) 1t can he consulted by those
mterested. Montgomery Martin (Hwst Topog. and Stat K. Ird., 1., 148;
n1., 189, 579) speaks of the falconer as the marshekar: In the Kangra Gazetteer
(1897, 99) we read of Hmndu traders called paprdlas, who come from Ambsalla
and Patiala to purchase hawks, which they teach and then sell at a profit in
the plans The Madras Maid (July 5, 1898) gives many details (derived
ahiefly from Oates) regarding the catching and rearmg of hawks 1in South India.
[Cf. Thevenot, Trawvels 1n Levant, Indostan, etc, 1687, m1, 38; Taleef Shereef
(Playfair, transl ), 1833, 140.]

3. Birds, Edible.—This 1s necessarily a very large and important
aspect of the study of Tndian economic birds. It is readily referable
to two sections, viz. domesticated and wild. The former embraces the
varied assortment of birds usually classed as ““ poultry ” and the latter
corresponds to the “lesser game.” 1In the Dictionary the edible birds
have been discussed under the following groups :—

(a) Ducks, Teal, Geese and Swans.—This corresponds to the

Anseres or Natatores. Blanford, le. 1v., 411-71; K. C. Stuart-
Baker, Journ, Bomb. Nat. Hist. Soc., xi. to xv. The domestic duck and
goose are the most important birds of this assemblage, but the common
wild teal, Neffinm crecea (Blanford, le. 1v., 443) 1s universally eaten,
and sometimes reared (or fed up) 1n a state of semi-domesticity. In
Madras Presidency immense flocks of domestic ducks are herded on
the flooded fields, their cggs being an important article of export to
Burma. [Cf. Amshe, Mat. Ind., 1826, 1., 441 ; Campbell, 4 Successful
Duck Farm, m Agri. Gaz. N.-S. Wales, 1898, ix., 1377-82; Monier-
Wilhams, Buddhism, 525.]
) () Game Birds; Hume and Marshal, Game-Birds of Ind.; W. L.
Sclater, l.c. 1., 117-21. This includes examples drawn from many famihes
such as the Bustards, Cranes, Ducks, Pheasants, Pigeons, Plovers, Quails,
Rails, and Snipe.

Sclater gives the following as the birds commonly eaten or brought to
market'—Calandrella brachydactyla, the baghaira Ortolan; Charadyivs fulvus,
the Golden Plover; Chawlelasmus streperus. the Gadwall; Cloonia leuco-
cephata, the manikjor or Boefsteak Bird ; Cotumba intermedia. the kabutar
or Black Rock Pigeon; €oturnie communis. the Batter or Gray Quail;
Crocopus phwnicopterus, the hurral or Green Pigeon; Dafila acuta. the
Pintail; Eupodotis edicardsii, the tokdar sohan or Bustard ; Francolingm pictus,
the Panted Partridge, Fraucotinus vnigaris, kalatitur or Black Partridge ;
Fuligula nyroeca, the \Vhlte-eye; Fuligula rufina, the Red-crested Pochard ;
Gallinugo gallinaria, the Common Snipe; Gallinagoe strenura, the Pin-tailéd
Spipe, Galtoperdix spadiceus, the Red Spur-fowl; Galtus ferrugineus, the
jungli-murge or Jungle Fowl , Galtns sonuerati, the Gray-fowl ; Grus antigene,
the sarus or sarus-Crane; HMenbura Wacqueeni. the Houbara Bustard ;
Hydrophasianus chirugus, the Pheasant-tailed Jacana; Aettapus coroman-
delianux, the Cotton-teal ; Ortygornis gilaris, the bantitar or Kyal Partridge ;
Prave cristatus, mor or Peacock (Talecef Shereef, l.c 158); Pterocles exustus,
kuhar or Sandgrouse , Querquedula cireia, the Blue-wmged or Garganey Teal
sypheotis vengalensin, the charas or Florican; Totanus calidris, the Red
shanks or Snippet ; and Totanus glareola, the Spotted Sandpiper or Snippet.
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With shght modifications to.mocet local supphes, the above enumeration is
representative of the traffic throughout India. For particulars consult the
further’ popular sections given below concerning the Edible Birds.

(c) Ortolans,—The true Ortolan (Emberiza hortulana) ocdurs only
occasionally m India, but the substitutes for 1t are the bargel—Social
or Short-toed Lark (Calandrella brachydactyla), the duri Ash-coloured
Figch-lark (Pyrriutauda grisea) and other alhed species abundantly
met with on the plams of India. Buchanan-Hannlton (Hist. Ant. and
Stat. Beng. (ed. Montgomery Martin), 1807-13, 1., 226 ; 1., 148, 506 ; in.,
186) makes frequent mention of the ortolan.

(d) PReasants, Partridges, Jungle-fowl, etc.- -The Galline ;: Taleef
Shereef (Playlair, transl.), 1833, 145; Blanford, Le. v, 64-146; Huppe
and Marshall, Game-Burds, 183 ¢ seq. Jouwrn. Bomh Nat. Hist. Soc,
X1, 228&; xii., H73-7; xiu., 521; Ball, Jungle Life Ind., 538 ; Rande®
son, Thurtedn Years linony Wild Beasts, 147 ; VFoisyih, Hwhlands Cent.
Ind., 130-1; Fwmn, Ind. Pheasants, etc, m Ind For., 1902, xxvin.,
228, 277, ete.; 1903, xax., 116, 205, ete , ete (fang and valuable articles).

Excluding the poultry from present consideration, therc are somethig like
60 spectes of wild pheasants, partridges, ete , which are svstematically shot and
eaten. The majority mhaht the hills, and arve, therefore, but rarely seen in
the bazérs of the larger towns of the plains  In Simla, for example, there 1s
a regular supply of the chir, kdly, and mondl pheasants, of partridges the
ban-titur or kaindal, and last but by no mecans least, the ckakor The horned
pheasant—jewar or arqus—as 1t 18 sometimes called, 13 also occasionally seen.
These and many others are included by the Sansknt authors under the category
of vishkera or birds which scatter thewr food 'The din-i-Akbar: (Gladwin, transl,
1., 267; 11,136, also Blochmann, transl , 1, 63) mentions se veral forms and alludes
to the practice of catehung them by means of call-birds, a mothod pursued to
the present day. One or two are favounite cage birds, especially the gnail, and
are reared for the purpose of fighting (Amshe, Mat Ind, 1826, 1, 288). Others
are much prized on account of their plumage (¢ y. monal and urgus).  No informa-
tion exists as to the extent of the traflic in these birds, but 1t riay be affirmed
that the huge annual slaughter has for many years called urgently for the pro-
tective game-laws which have only just come mto operation. [The following
publications, assorted provincually, will be found to contain useful local par-
ticwlars .—PaNsas  Seitl Repts Hazara, 1868, Bannuw. 1879, Ludhwna,
1878-84. Game-birds, pheasants. ete , are frequently mentioned in the Memoirs
of Baben written ahout 1519, and the fuyeh, to which he 1nakes special reference
(320), appears to be the mondl. CeENTRAL INDIA  Forsyth, lc¢ 1889, 64-7.
Kasamir : Lawrence, ¢ 118 UniTEp PROVINCES. (laz, av, 243 Bowm-

oBAY : Ga=tteers Kawa, Panch Mahals, Ahmedabad, Ratnagiri, Thana, Kanara,
Belgaum, Dharwar, Sutara. MYSORE: Rice, Guz., 1, 135 )

(¢) Pigeons and Doves; Blvth. .dnn and May. Nat, Hist, 1847,
x1x,, 104; Darwin, lmals and Pl. under Dowmes., 1868, 1. 131-224;
Rics, Squab "Raising, in Farmer’s Bull., U.S. Dept. Agri., 1903, No. 177 ;
Blanford, le. iv., 1-52. It does not seem necessary to deal with
this subject very fully. There are some 40 wild species known and
valued, #d in domestication practically all the breeds met with in Europe
are to be found m India, and a few seem even to have onginated in that
céuntry.

Pigeons are closcly connected with certain traditions of the Muhammadan
faith, hence the birds are often protected in certain localities, such as at Mecca.
They have been reared for pleasure from the earhest times of the Moslem nobility
of India. Baber (Memows, 7) tells the story of the death of Omer-Sheik
Mirza m 1494, through having been precipitated from his pigeon-house. In
the Ain-i-Akbar: (1590) full details are given of the methods adopted for rearing
end tramming pigeons. Tumblers, carriers, pouters, etc , are mentioned, but 1t
seems doubtful if the luckeh or lugqin of the Awn, 1dentified by Blyth as having
been the fartail, was so or not, though that name 1s commonly given to them
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at the present day. The hokah pigeon, the voice of which sounds like the call
to prayer, and the baghak, which utters a pecuhar sound 1 the early morning,
as also the yahu-yahu, may have been trumpeters and laughers The lozan was
doubtleds a ground tumbler One ot the special and much-prized features of
Indian pigeons 1s the rematkable way they return to the dovecote on a certmn
signal being given

In some Hindu towns, such as Jaipur in Rajputana, pigeons exist in a-semi-
wild condition A race ot the blue rock has sumply been allowed to breed un-
disturbed for countless ages  This bird seems to differ from the Enghsh stock
1 having the lower part of the back ashy, instead of pure white, hence 1ts separa-
tion as Colwmba intesmedia. Baber speaks of the Indian rock-pigeons as
being smaller and more slender than the Central Asiatic bird, and as having a
sharper cry. -

Pigeons are much valued by many classes of people as Foop, and the traffic
i them all over India must be exceedingly great. They are usually brought to
wmarket ahve, and fed tiom day to day by the traders. In Calcutta they are
wtored m large flat baskets, the owner feeding them by squirting from-his own
mouth mto the gullets ot the birds, one by one, a small quantitytof grain and
water |Cf. Settl Rept Jhelum, 1883,20; E.H A, i Tunes of Indwa, May 1899.]

(f) Poultry and Eggs.—This may be accepted as embracing the
Domestic or Common Fowl, the Guinea-fowl, the Turkey, Ducks, Geese,
Pigeons, ete. Since some of these birds are discussed in this article under
their respective names, the present remarks may be restricted to the FowL.
It is fairly generally accepted that all the Domestic Fowls of the world
have been derived trom Geallus perrugineuns. a bird met with in its
wild condition throughout the lower Himalaya from Kashmir to Assam,
and from the mountains of Burma to the Malav Peninsula, Sumatra,
Siam and Cochin-China. It would seem probable that it was first domest-
cated m the Malav and introduced into Tndia 1 that condition. It is
mentioned in the {nstitutes of Manu, and appears to have reached Europe
about 600 B.c. The wild bird, 1t has been observed, when reared n
captivity or when crossed with the domestic fowl, 15 more fertile when
procured from the east than from the west of the Bay of Bengal. A
few special breeds may have onginated in India, such as the Chittagong
and the Sooty Fowl. Examples of the Frizzled Fowl (a bird with the
feathers curled backwards) and of Jumpers are not uncommon, *the
latter more especially in Burma. .

Considering the importance of the subject, remarkably Little of a trustworthy
nature has beer pubhished regarding the Indian domestic fowls. Ibn Batuta,
Marco I’olo, Varthéma, Linschoten, Dampier and many other early travellers,
make special reference to the quality, size, and abundance of Indian towls
Hove (Tours win Gujarat, etc, 1787, 80) says: *“In tlus country fowls are
prodigiously large, and are called by the Europeans Colomb fowls. They breed
them now about Surat in abundance . . Some of them arg so Ijrge that hey
are often mistaken by strangers for turkeys '’ It 1s dufficult to conceive why the
early travellers mn India so umformly speak of the towls seen by them as * large ”

The ordinary fowl of India to-day 1s & very small and very inferior representative
of the fowl of Europe .

Mention has been made of Chittagong fowls, and 1t may be added that 1t
is customary to read of them as a pecuhar and valuable race, characteristic of
Eastern Bengal In the Bengal Admmistration Report (1901-2), for example,
the observation occurs that ‘“the best poultry comes from Chittagong and the
hill tracts, and are short-legged, large-bodied birds, much resembling English
fowls 7 The ** jumper "’ of Burma 18 an exceptionally short-legged bird, derived
doubtless direct from the (littagong breed. Further to the east, the Cochin-
China breed would appear to have originated. Game-cocks have from time
immemorial been specially reared in many districts of India, and mn some
localities cock-fighting has, from the most ancient times, heen & favourite
pastime. Sonnerat (Voy auz Ind Or, 1782, v, 113) says he thinks the birds
specially reared for cock-fighting are derived from the indigenous wild species,
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and thus is led to believe that the domestic fowls of the world may have come
from India. The special association of Chittagong, however, with the game-
cqcks of India has little more to Justify 1t than the cgrly association of the turkey
with Calicut. Montgomery Martin, compiling from Buchanan-Hamiltoh, speaks
of the people of Assam as keeping game-cocks (E. Ind., m, 671). Lawrence
telly us that in Kashmir capons are specially reared tor the table, but i India
a8 a whole hittle or no attention appears to be given to special methods of breed-
g, feeding, etc., of fowls for the table as distinct from those reared for the
supply of eggs. Bernier (Travels, 1656-68 (Constable, Or. Musc.), 1891, 1,
251) attributes this to “ the people bemg tender-hearted toward amimals of
every description, men only excepted.”” “The markets are amply supphed
with fowls tolerably good and cheap Among others there 15 a small hen,
delicate and tender, which | call Ethiopian, the shm beimng quite black ”
Inspired possibly by Mareo Polo, [linschoten (who was by no means as
accurate an observer as Bernier) affiims that the flesh of the so-called Ethiopin
as alsa the bones are black. [CJ. also Thevewuot, Travels in Levant, Indostan, etc.

1687, ins, 51.] Tegetmnerer (Poultry Rook, 265-8) gives full particulars of thesé
so-called “ Migger-fowls ”’ (the Sooty Fowls of some writers), and 1t need only
be added that they are by no means common in India. John Leo (Africanus)
(Geog. Huwst Afrwca (Pory, transl.), 1600, 314) describes the meubators m use 1n
Egypt during the 16th century.

In the more populous parts of India (Bengal especially) fowls, like many
other articles of food, have risen wn price considerably within the past 20 to 30
years. At the begmnmng of that period four large or eight snmﬁ) fowls could
have been purchased for one rupce, while at present they cost 4 to 12 annas
or even one rupee ¢ach [Cf Scott, Dom. Poult known to the Jews, Mem. Wern
Soc, 1830, vi, 391-401; Wilson, Orq Dom Poult., 402-16, Low, Hust
Tenusserum, Journ Roy As Soc, n, 272; Anderson, Mandalay to Momien,
18, Hoey, Monrog. Trade and Manuf N. Ind, 152, Voelcker, Improv Ind
Agrv, 405; Lawrence, Valley of Kashmwr, 363-6, Collett, A.B C. Guude to
Rearing Poultry, Ind ; Isa Tweed, Poult. Keeping wn Ind.; My Poult.,, by
“The Indian Henwife " ; Mackenzie, Popular Poult. Keeping ; W.ight, The Book of
Poult. ; Numnerous writers in Indian public press such as in Bomb. Gazette, Aug
1895 ; Madras Mail, Feb, 1896 (report on the Dudar Poult. Farm); Ind Agrist,
Feb, 1898 ; McCue and Bradshaw, Poult ,1n Agri Gaz. N -S Wales, 1898, 1x., 894-7,
1161-80; Planters’ Gaz , Oct and Nov. 1899 ; Pioneer, article by *‘ Camella,”
Feb 1900; Ind. Agrwst.. May 1900 (a report on Poult Rearing in Beng. at the
Model Farm of Pakur), Poult wn West Ind, n Imp. Dept. Agri, Pamphl.
No 23, ete, ete ]

FRADE IN EGGS.—Mention has already been made of the production of Ducks’
eggs in Madras Presidency for the Burmese market. Though all large towns have
regular sapphes of eggs, nothing can be learned as to the sources on which they
depend. It would thus seem as 1f every great centre produced its own fowls and
eggs, within 1ts immediate neighbourhood. In the official publidation Prices and
Hages wn India, certain particulars are furmished regarding eggs 1n the Western
Premidency. A risein price has on the whole taken place, but in Bombay town
this 13 not material, as eggs sell at 4 to 5 annas a dozen. Taking the years 1871-
75 as bemng 100, they sold m 1901 at 107, in 1902 at 100, and in 1803 at 103 ;
in Stnd at 12%; and n Central India and Rajputana at 118 The traffic m Egg
Albumen 18 1mportant An article mm The Indwan Agriculturist (Feb. 1898) re-
views an account that appeared in a Burma paper of the Chin-hiang China
trade 1n that substance. Ducks abound mn the neighbourhood, flocks of 4,000
to 5,000 Reing not uncommon. The eggs are broken and the white separated
from the yolk. The white or albumen 1s used 1n dyemng. being largely exported
for that purpose to Europe, and the yolk, used in the dressing of certaimn leather,
is n much demand i Europe. The Diplomatic and Consular Report (1901,
No. 2601, 10) gives the returns of the Chinese traffic 1n egg-yolk. It rose from
13,788 to 22,633 cwt.

[C}. Ainshe, Mat. Ind, 1826, 117, 288; O’Shaughnessy, Beng. Disp., 686-7;
Royle, Prod. Isinglass, 5; Homgberger, Thirty-five Years i East, n., 320, Waring,
Pharm. Ind., 281 ; Simmonds, Waste Prod , 1876, 118 ; Hoey, Monog Trade and
Manuf. N. Ind., 1880, 152; Hendley. Med. Top. Jeypore, 1895, 67; Lawrence, Valley
of Kashmir, 1895, 366 ; Ind. Agrist., Feb 1, 1898; Journ. Board of Trade, Sept.
1899, vi., 149-56; Dec., 362 ; many newspaper articles on preservation of eggs,
on the testing their freshness, etc, have appeared 1n the Indian press, mostly
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.
reprinted from European, American and Australian publications. No wnter
has, so far as 1 can discover, given particulars of the Indian markets or of Indian
experience ] .

(y) Quail, Snipe. Plovers, Florican, etc.—When speaking of the plams
of India the quail and snipe are by far the most important of the game birds.
The former aro often captured in great quantities and sent alive all over
Incha, and the latter are both trapped and shot. As a protective measure,
1t may be added that some of the raillways refuse to carry live snipe, mﬂwe
the birds do not eat after bemng captured, and are often handled most cruelly ;
for example, to prevent them fighting or escaping, they are blinded or otherwise
disfigured. It 1s to be hoped, therefore, that very shortly, under the new Act,
meusures may be enforced even more stringent than the humane action of the
rmlway companies. The florican 1 valued as much for 1ts rarity-as for the
delicacy of 1ts flesh. [€f. Amnshe, lc. 1, 392; Hunter, Imp. Gaz. Ind., vi,
1886, John Burke m Field (reprinted in Times of Ind), Nov 28, 1899;
Snipe-Shooting i Ind., Englishman, Feb. 10, 1902; E. H A. in Tumes of Ind.,
July and Aug. 1899 ] y

L4

4. Birds: Edible Nests (Collocalia francica and C, fuciphaga);
Blanford, Fa. Br. Ind, m., 175-9; Jacobus Bontius, 1629, in Piso,
Ind Utri. re Nat. et Med., 1658, 66; Forrest, Voy. New Guinea, 1780, 28 ;
Milburn, Or, Comm , 1813, 1i., 306 , Crawlurd, Journ. to Ava, 1834, ii., 178 ;
Rovle. Prod. Isinglass, 1842, 53; Gnggs, Man. Nugwe Dist., 159 ;
Carpenter, Rec. (leol. Sure. Ind, 1888, xx1., pt 1 ; Hickson, Nat. N.
('elebes, 1889, 49-50; Portman, Journ. Photo. Soc. Ind., 1892 ; H. Waring-
ton Swnvth, The Wide World Mag , 1898, 288-93 : Foreman, Phulippine
Lslands, 1899, 366. Edible nests ars known in Hindustani as ababul-ka-

ghoslah, . Nicobar as hikar, and 1n Burma as gnathuet.

A farly detailed account of this curiously interesting edible product wall
be found i the Dictiornary. That article was compiled very largely irom &
report by Mr Portman regarding the Andaman, and one by Mr de Rcepstorff
on the Nicobur supphes  Blanford tells us that . srancica, the Little
Grey-rumnped Swift, affords the purest quality of edible nests It is met with
on the coasts of Tenasserimn and Arakan, as also un the rocks in the Andaman
and Nicobar Islands 'The breeding season 18 in March  The nests produced
by € tuciphaga (= €. nidifica) are found in Ceylon, the Malabar Coast,
the Nolgiri and Anasmalar hills, ete Tts breeding season 1s March to June.
The former ird gives nests quite freo from grass, moss or feathers, the ldtter
18 much adulterated with the substances named, which are simply cemented
together by the inspissated saliva  Jacobus Bontius was perhaps tho first
European writer who described the edible swallow’s nest  He gives an excellent
picture, and says the nests are sold i great quantity throughout Tndia. He
regarded them as made from the foam of the sea. Mandelslo (Zravels Ind,
1639, 134), speakmng of the Malay, says that the swallows’ nests were found
* on rocks by the seaside, and are of such esteern 1n China that they sell them
for 3 or 4 crowns the Ib”’ It 18 probable that Volkamer (Nwrnb Hesper , 1714,
1, 236) 18 also alluding to this substance when he speaks of the chickens “that
spin fibre out of their mouths. Milburn says edible nests are found mn caves on
the sea-coast of Sumatra, Java and many of tho Eastern Islands ** The cleanest
and best are almost as white as writing paper and as transparent as 1singlass '
* They should be porfectly dry; if 8o crisp as to break, 1t 18 the betto~.”

The merchants who trade 1n this substance are Chinamen resident 1n Rangoon.
The nest are assorted 1nto three classes and then exported to China.  The finest
qualities go to Pekin  The Japancse do not use these nests, but they are sid
to fabricate an artificial nest from seaweed which is sent to China. The trade
seemns to be dechning, as shown by the steady diminution of the sum paid in
Burma for the nght to work the supplies (see Manures, p. 769, Isinglass, p- 695).

5. Birds: Industrial.—The matenals that fall under this position
are briefly— Bird-skins, Feathers, Guano and Quills. The first two may be
taken collectively and the third will be found under Manures (see p. 769).

{a) Bird-skins and Feathers.—It is customary to discuss feathers
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ander :—CoMMON FEATHERS used for upholstery ; Down used for Qults ;
OrNaMENTAL FEATHERS and Quies. In India the feathers of the
domestic fowl are almost umversally destreyed through thg habit
of removing them after immersion 1 hot water. Were an effort
made to remedy this defect, India might supplv a large quantity of
upholstery feathers. The same remark 15 apphcable to the supply of
down. Ornamental feathers are usually referred to three classes —
(@) those hke the ostrich plumes whose barbules are long and loose, giving
beauty of form ; (b) those in which the plumesare decomposed, as in the
egrets ; and (c) those that mamfest great beauty and brithaney of colour
(see below under Plumage). Balfour (Ciyclop. of {ndwa) appears to be the
only writer who has so far afforded particulars of the feather industry-—
fortunately an industry of historic but not of great future intrinsic value
He tellssus that ** the Madras dealers in birds’ feathers used to carry on
their trade ‘on an extensive scale. One deaier had nearly 100 sets of
hunters, each composed ot four or five shikaris and one cook ; most of
these people are rorawas (basket-makers) who live in and about Madras.
Each set has 1ts head man, who 15 responsible tor the others. The sets
are sent out once a year, each recerving from Rs. 20 to Rs. 100 together
with a number of nets, a knife, etc. They traverse all India, collecting
the feathers of kingfishers, etc.” * They bring back from 1.000 to 6,000
sking which are exported to Europe, Burma, Penang, Singapore and
Malacca.” The blue jay feathers are much m demand in China.

(b) Ostrich.—Some few years ago an effort was made to establish ostrich
farming in India (near Agra) but with hittle or no success. Mention has
recently been made of Mysore as a favourable locality, a suggestion in-
spired by the great success of the Australian farms [Cf Madras Weekly
Marl, Aug. 1899 ; Proneer, Sept. 1903 . for Food to be given to Ostriches,
see Agave, p. 35.]

(c) Plumage-Birds.—The following, 1t may be added, are the chief birds
killed in India ou account of their plumage, the particulars given being
abstyacted very largely from Blanford. A certam amount of grouping
has been attempted in order to save space; thus all the paroquets are
brought %ogether, all the bustards together, etc., etc., the assortment
being otherwige alphabetical according to the scientific names of the birds
gr yroups f birds ~—

Ardea cinerea (Fa. Br lInd. (Buwrds), 1v. 382 et seq), the Common or
Blue Heron, the nari, unjan, sain, ete¢ ; Awdeota grayi. the Pond Heron or
bagla, khonch-bogla, kokku, etc A common and famhiar bird of rice-fields and
village tanks-g-oftey called the Paddy-bird; ulso Bubuleus coremandns, the
Cattle Egret or surkhwua-bagla, gar bogla, huni koku, ete.  This egret 18 a constant
attendant on cattle and feeds on the insects that are attracted to them.

Sclater groups these three herons together as birds that produce feathers which
are sold m Jarge quantities, but which do not fetch such high prices as the egrets
roper.
P geryle varia (lc. 1w, 119), the Indian Pied XKingfisher, the koryalu-
kilkila or karikata ; Haleyon smyrnensis (l.c m, 132), the White-breasted
Kingfisher or kilkia, khandu, machranga, etc ; relargopsia gurial (lLc.
in., 129), the Brown-headed Kingfisher, gurwal, badame, etc. These and several
other lkingfishers, such as Aleedo ispida, chota hilkia, A. grandis, the
Great Indian Kingfisher, and Cewyr tridactyla, the Three-toed Purple King-
fisher, are all extensively slaughtered for theiwr skins Hunter (Stat. Acc. Beng.)
makes special mention of the traffic in the skins of kingfishers from Tippera
apd Chittagong to Burma and China. Mr. C M Ingls says that in Darbhanga
there 18 a village of 16 houses, all concerned n the bird-skin trade. One man
told hum that on an average he snared at least 100 kingfishers during the season,
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the skins fetching Rs. 15 to Rs. 20. This for the entire village would make &
destruction of thousands a year. Decoys are used, namely, hve birds with their
eyes sewn up

Coracias Indlea (/c. ui, 1[03), the Indian Roller, the Blue Jay of
Europeans or nulkant, sabzak, tds, pdili putta, kattu kade:  As already men-
tioned, this 1s perhaps the most extensively killed for its beautiful plumage ot
all the Tndian birds, and as 1t 18 helpful to the cultivators, its destruction s to
be greatly deplored

Eupodotls edwardsl ({c iv, 192 et seq.), the Great Indian DBustard,
the sohun, hukna, hum, tokdar, tugdar, bat-meka, kanal-myle, etc Met with
throughout India except in Bihar, Chota Nagpur, Orissa, Bengal It 15 usually
found singly or in twos or threes, and keeps chiefly to the open dry country, espect-
ally wastes covered with low grass and scattered cunltivation It feeds'on sects,
especially grasshoppers, small repties, fruit, gramn, shoots of grass, etc In
the Adwn-i-Akbar. mention 1s made of the okar feathers of Kashmir Baden-
Powell gives the name onkar to tho feathers used in making kalgr, the plumes
¢f the khod or helmet. These were probably the black feathers of a Bustard, or
of the Snake-bird (see below) Monbara Waeyneeni, the Houbarp bustard or
hobdra, tilur, talur, ete. A cold-weather vimitor to North-Western India, Panyab,
Sind, Rajputana, Kach and Northern Gujarat ofis tetrax, the Little Bustard
or chola tilur, met with in the Panjib Lastly, Sypheotis awrita, the Lesser
Florican or Lkh, chota charat, charas, barsiti, ker mor, tan-mor, chini-mor, nwala
numale, ete Also &. bengalensis, the Bengal Florican. These birds are found at
times throughout India from the Himalaya to Cape Comorin, but the forner
chiefly inhabits the Peninsula south of the Godavar: 1n wmter, and breeds in the
Deccan, Western and Central Provinces, Central India. Rajputana, etc The
latter accurs mn the country from the foot of the Himalaya and the Ganges to
the plamns of Assam Blanford observes of the former that the numbers are
being greatly reduced by the unsportsmanlike practice of shooting during the
breeding season  And of the latter he remarks that 1t 13 one of the most delicious
of game birds

But 1t may be said that most of the aboye-mentioned hirds are or rather
have been killed on account of their plumage as well as for their flesh. Bustard
feathers constantly appear 1n the Madras trade reports

Gallus ferrugineus (l/c. 1v.,, 75), the Red Jungle-fowl or jengai-murgh
(male), jangli-murgh: (female); common throughout the Lower Himalaya from
Asgam to Kashmur. Also ¢. seanerati, the Grey Jungle-fowl or komri, kole,
otc., of South, West and Central India

The wild fowls, though killed mainly for food, afford skins that are as u
rule preserved and sold. The wild fowl ot South India 1s specially valued for
making artifictal fishing-flies; 1ts golden or ferruginous spotted feathers are
unsurpassed for certain purposes, and fetch higher prices than do mnst other
feathers met with in the market.

Herodlas alba (Lc 1v., 385), the Large Egret, mallang-bagla, tar-bagla,
bara-bagla, pedda-tella-konga, mala-konga, vella-oku, etc. Found ihroughout
India and Burma ; often seen solitary but in association with either of the next
two species. In North India and Burma 1t breeds in July and August,
and 1n the Karndtak in December to February. Also H. garzerta—the
Lattle Egret or kichea, nella-nucha-konga. Common throughout India rand
Burma. Lastly #. intesmedia. the Smaller Egret, patokha bagla, patangkha,
etc  Met with throughout India and Northern Burma. The breeding season
is the same as that of the large egret. These pure white, shm herons
develop temporarily during the breeding season a dorsal train of feathers, which
elongates and becomes * decomposed,” as 1t 1s expressed, that 1s to say, the
barbs are separate and distant tiom each other, thus forming the ornamental
plume or aigrette for which these birds are much sought after and ruthlessly
destroyed.

The present trade in Egret and Bustard feathers seems to be chiefly in the
hands of Madras traders. Some time ago Commercolly m Bengal was famed
for 1ts egret feathers, and these were used for head-dresses, tippets, boas and
muffs. Although this trade still exists in Darbhanga, Purneah and Maldah,
the birds are becommg very scarce. It would seem that at the present day the
chief Indian susply 18 from Madras. ‘

Leptoptilus dublus (l.c. iv., 373), the Adjutant, or hargild, garur, chaniari
dhauk, dusta, prrugala-konga, don-zat, pir-e-dang, ete. A useful scavenger that
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used fofmerly to frequent Calecutta and 18 still met with at the Salt Lakes and
has been found mn immense herds n Burma The down of the young ad-
jutant bird is (or rather was formerly) made mnto ladies’ boas and victorines.
The under-tail coverts are collected and sold in censiderable quantity. They
are known i trade as Marabout or Commercolly feathers, and seem to be pro-
cured at present mainly from Tirchoor and Malabar, though formerly the traffic
was chiefly from Commercolly und Nadiya to Caleutta. It 1s deseribed by
Ahah (o p 250); Baber (Memoirs, 1519-25, 321) and Ball (Jungle Lefe, 82) both
refer to the snake-stone said to be found n the head of this bird.

Lophophorus refulgens (lc. 1v, 96), the mondl, mil, lont (male), karart,
ham (female), nil-mor, nilgur, datiya, etc  An extremely beautiful and large
pheasant found throughout the Himalaya, from Chitral and Kashmir to
Bhutan, at altitudes of from 9,000 to 13,000 feet, except 1n the winter,
when it may be found at 5,000 feet Skins of the cuck birds are extensively
traded in all over India, and a fauly large number are wnnuslly exported,
the supply received at Calcutta comwg mamly fiom Bhuten and Nepal,
Sclatet tells us that he has seen as many as 1,000 shins offered for sale a§
one tuné

Palwornid’ cyanocephalus (c. wm. 251-9), the Westerh Blossom-headed
Paroquet, the tuia-tota, jarawda, kir, eote A farrly plentiful bird mm the
forests of the lower Himalaya and Penmsula of India 2. rasciatus, the Red-
breasted Paroquet, the madna, kujla, gour-tota, et: Himalaya up to 5,000 feet
from Kumaon to Assam, Mampur, Burraa, Cambocha, Cochin-China, etec.
An inhabitant of well-wooded tracts, but visitant of the intervening fields.
P. nepalensis. the Large Indian Paroquet or chandana, a bird met with
plentifully in Northern and Central India, the Jower Himalaya, the Northern
Crrcars, Kangra and Mount Abu to Bengal P. rosa. the Eastern Blossom-
headed Paroquet, the Rkyay-tu-ma of Burma. Lastly, P. terquatus, the
Rose-ringed Paroquet or tota, Iybur tota, taya tota, ragu, chilluka, kill, kyay-
gyot, ete. This 18 by far the most plentiful paroguet of India, and abounds
near towns and houses and prefers open cultivated lands to forest tracts. It
often does much damage to field and garden crops. It 13 verv frequently kept
as & pet, and 18 & very docile and loquacious ard. Baber (Memowrs, 319) gives
a long account of the various birds of this kind that were taught to speak by the
people of India in his day (early in the 16th century).

Most of the above species of paroquets are extensively killed on account
of theirr skins, but since they are very abundant and often very destructive,
hittle regret need be expressed at thewr bemng annually killed off to a certain
oextent. Paroquet skins are largely exported from Hill Tippera.

Pavo cristatus (Z¢. 1v, 68), the Common Peafowl, the mor, mahr, mama
(mdle), mamir (female), myl, nwmali, nowl, ete. Plentiful throughout all the
drier tracts of India. It ascends the Humalaya to 2,000 feet in altitude.
Abounds®in Gujarat (a fact specially mentioned by Thevenot m 1687), Kach,
and Rajputana, and being protected, since regarded by certain Hindus as sacred,
1t frequegtly does much damage to the fields. The males moult their
elong trams after the breeding season, about September, and the feathers are
collected by the willagers and sold, but m many parts of the coantry large
numbers are killed, and their feathers and complete tails sold to the dealers.
In Indian Arg at Delh: (1903, 198-9) particulars will be found of the artistic
uge®of peaccek feathers. They are largely employed m ornamental work,
such as the manufacture of fans, morchals, chauris, braids, etc. Some few
yelrs ago a large trade was done 1n peacock-feather braids, which were used 1n
trimming dresses and for other such purposes. The chief centres of manu-
facture amp Agra, Aurangabad, Benares, Jhansi, Mysore, Nepal and Savantvad..
Peacock feathers seem to be exported mawmly from Bombay. [Cf. Baber,
lc. 318; Ainshe, Mat. Ind., 1826, 1., 290.]

* Plotus melanogaster (l.c. iv, 344), the Indian Darter or Snake-bird, the
banwa, pan dubbi, goyar, etc. This bird exists throughout India and Burma,
wherever fairly extensive lakes, marches, etc., of fresh water or large rivers with
slow currents occur. According to Jerdon the lengthened scapular feathers are
looked on as a badge of royalty by the Khasias, and were once the badge of
one of the Bengal regiments of Irregular Cavalry The birds are killed on
account of these feathers, which formerly were fairly extensively exported.
¢ Tragopan melanocephalus (l.c. iv.,, 100), the Western or Simla Horned
Pheasant, jewar, jaghs, sing-monal, jigurana (male), bodal (female), falgur, etc.
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North-West Himalaya from Garhwal to Hazara 7. satyra, the ‘Crimson
Horned Pheasant, the lung:, omo, bap, tar-rhyak, etc. Eastern Himalaya
from Garhwal to Bhutan. These two pheasants are sometimes called the
Argus European sportsrnen, and their skins are generally sold under that
name—-the true Argus occurs in the Malay Peninsula.

Upupa epops (4c. w1, 159), the European Hoopoe and U. indica, the
Indian Hoopoe or hudhud, sutdr, kondeh puta, chaval kuruv, toun-bee-sote, etc.
The former 1s met with i the Himalaya and on the plains of Northern and
Central India, and the latter throughout India and Burma, except Sind and
the Western Panjab. Both birds are extensively slaughtered on account of
therr plumage. [C/ E. H. A 1n Tumes of Indwa, Sept. 29, 1899. ]

Trade in Birds, Skins, efc.

(d) Feathers.—The above are the chief birds killed for their briliant
feathers, but all birds with bright-coloured plumage may be and occa-
sionally are killed for that purpose, such as the honey-suckers, bitterns,
iays, water-hens, bee-eaters, orioles, shrikes, bulbuls, grebes and‘horn-
bills. The trade in these and such-like is a very ancient one, Varthéma
(Travels, 1510 (ed. Hakl. Soec.), 200), speaking of Tenasserim, alludes to
the sword-hilts made of the helmet-hornbill. The modern trade in feathers
of all kinds fluctuates greatly. In 1880-1 the exports were valued at
Rs. 2,69,447; 1 1884-5 at Rs. 6,33,017; wn 1887-8 at Rs. 5,70,495 ;
m 1895-6 at Rs. 5,55,185, since which date 1t appears to have declned
materially ; 1n 1900-1 1t stood at Rs. 1,35,440; i 1901-2 at Rs.1,79,618;
in 1902-3 at Rs. 88,691 ; 1 1903-4 at Rs. 5,093 ; in 1904-5 at Rs. 880 ;
in 1905-6 at Rs. 4,416 ; 1 1906-7 at Rs. 1,437. In former yvears the
major portion of these exports went usually to the United Kingdom,
which took 1n 1895-6, Rs. 4,18,006; m 1902-3, Rs. 60,000; and
1906-7, nil. More recently to China (Hongkong), which took n 1895-6,
Rs. 58,562 ; in 1902-3, Rs. 23,387 ; and mn 1906-7, Rs. 1,350. Practically
the balance on these valuations of the total for the years in question goes
to the Straits. The imports of feathers are ummportant. As a natural
consequence of recent legislation the portions of this traffic concerned m
the foreign supply will be discontinued.

(e) Quills.—The traffic 1 bird-quills is unimportant. Peacock
quulls are used in embroidering leather, as for example 1n the small béxes
made at Bilaspur and Anandpur in the Pan)b, etec. Porcupine quylls are to
a small extent employed n South India, mainly n veneerimg fancy boxes.

BIXA ORELLANA, Linn.; Fl. Br. Ind., i., 190 ; Polnet, Haist.
Drugs. (Engl. ed.), 1712, 224 ; Gamble, Man. Ind. Tumbs., 38 ; Cooke, Fl.
Pres. Bomb., 1., 83 ; Duthie, Fl. Upper Gang. Plain, 1., 58; Burkill, Agre.
Ledg., 1904, No. 12; Brxinex. The Annatto or ,(Arndtto, roucou,
wrucu (Brazl), latkan, koug kuombi, jarat, kisri, jafra, kuragid-mangal,
rangamaly, thi-dwn. :

A shrub onginally a native of America and now largely cultivated in India
for the dye afforded by 1ts seeds. It 1s very common in 8. India, antl believed
to be there almost completely naturalised. Hove speaks of its cultivation in
Bombay 1n 1787, and Buchanan-Hanulton (Stat. Acc, Dinay , 1833, 155) mentigns
that * the Bura, an American plant, 18 now rapidly spreading over Bengal.”
Occasionally planted for ornament, especially 1n Ceylon; the least touch of
frost 18 fatal, but 1t will grow almost anywhere within the tropics where the
rainfall is 50-60 inches. The plants make a good hedge or wind-break.

There are two forms, one having white flowers and greenish capsules,
the other pink flowers and red capsules. The pink-flowered form 18 viewed as
most desirable though 1t is not always the most easily grown, although one or
other exists throughout tropical India Fuller particulars of the distributioh
and cultivation will be found in Mr, Burkill's Review of Existing Knowledge
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Pomet gives an admirable drawmg showing tho plant and a roucou factory.
The pulp surrounding the seeds gives a beantiful flesh-coloured DYE
largely used for siks, In combmation with the red powder of Mallotus
philippinennin, 2 bright orange-red colour is obtagnod. The dye 1s exported
to Europe from the West Indios to he used n colouring cheese, chocdlate, etc
It may be extracted from the soeds direct, or the pulpy matter may be
separated by boiling and made into cakes-—the usual commercial form 1n
Europe. The cakes are wrapped i tho leaves of the banana and known as
flag-annatto  The West Indians are said to rub the pulp off i their hands, and
by *adding lemon-juice and gum make crunson paint for thewr bodies The
mordant employed with arnotto s usually crude pearl-ash . the alkal facilitates
solution but affects the colour The dye s fleeting and 13 chiefly used for silk,
but to some extent also for cotton-cloths, ¢ g. in Cachar  The Maniptuis are saxd
to avail themgelves of the fruits of Gareinia peduncutata to deepen the colour
of the smilk after dyemng with arnottu and also to fix 1t. The latter suggestion
needs verification, since the dye 18 not as a rule conaidered fast The bark yields
a good FiBRE used for cordage in the West Indies. In MEDICINE the seeds are
regarded, a8 astringent and febrifuge  The friction of two pieces of the wood 18 re-
ported to praduce fire very eaaily, and for this purpose 13 used by the West Indiuns
The best Cayenne (‘' cake ) arnotto fetches 1n France about 200 francs
ger 100 kilos, and 1n Gormany about 80 marks per 100 kilos  Its use has
een ousted from India to a great extent by the mtroduction of ambhine dyes,
and the demand 1s perhaps too small to encourage export  In the Toronto Ex-
hibition leaflet (1902) 1t 1s stated that the value of the exports from Jamalica n
1900 amounted to £5,800 From the London market reports for 1903 (in
Brit. and Col Drug ; or Chem. and Drug.) 1t would appear that from 244 to 4d
per lb. 13 obtainable tor best Madras seed, but that the demand 13 very limited
It may be mentioned that the average production per acre 13 sbout 6% to 7%
maunds of seed yielding sume 26 to 30 seers or rather under L ewt of dye (Cf
Taylor, Topog. Stat. Dacca, 1840, 143, De Candolle, Oriqg Cult Plants (Engl ed),
1884, 401; Lawson, Pharm Journ and Trans, 18835-6, 645; Watt, Select
Rec. Gowt. Ind., 1888-9, 1, 55; Pharmacog. Ind, 1, 149; Kew Bull, 1890,
No. 48 ; Ferguson, All about Ale and Ramie, 1890, 54 , Mouvdeen Shenff, Mat
Med Mad., 1891, 38-9; Kanny Lall Dey, Indiwy. Drugs Ind, 1896, 47;
Thorpe, Diwet. Appl. Chem , 1898, i, 173; Cat. des Pl Econ Colon., ** L’Hort,
Colon.,”” Brussels, 1900, 44 ; Jackson, Pharmaceut Jouwrn, Apnl 4, 1903, Bull.
Union Agri. Caled., 1903, 1x, No. 75, 6-7.]

BEHMERIA NIVEA, Guaudich; B. nivea, var. tenacissima,
Mwuel ; Fl. Br. Ind., v., 576 Buch.-Ham., Stat. Aecc., Dina)., 194; Watt,
Rhea and Allied Rhea Fibres, 1n Select. Rec. Gont. Ind., 1888-9, 1., pt. 1., 283 ;
Rein, Indust. Japan, 1889, 167-8 ; Michotte, Traué de la Rame, 1891 ;
Hosie, Three Years mn W. China, 1890, 73-4; Watt, Baehmeria nivea—

oBhea and China Grass, Agri. Ledg., 1898, No.15; Bretschneider, Hust.
Europ. Bot. Dusc. China, 1898, 42, 99, 133, 495-6, 770 ; Wrayv, Ramwe Cult.
wn Perak, Mus. Notes, 1898, ii., 103-24 ; Barraclough, Ramue, Rhea, China-
grass, etc., iy Tex{. Merc., (a series of articles), May 26 to June 16, 1900,
Der Tropenpflanzer, 1902, vi., 185-90 ; Frank Birdwood, Journ. Soc. Arts,
1904 ; Ramee, Dipl. and Cons. Rept., 1904, No. 3280, 54 , Bothier, also Bigle
de Cardo, La Ramie, 1n L’ Agri. Prat. des Pays Chauds, 1902-3, ii., 176-97 ,
1904, iv.?335-54 ; 1905, v., 56-67; Coventry, Rhea Ezper. wn India, dgra.
Journ. Ind., 1907, i, pt. i, 1-14; Kew Bull. (numerous passages);
Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 90-1.

It scems doubtful if the two forms indicated by the above-mentioned
names can be botanically regarded as anything more than chmatic or
geographical races of one species. The practical value of their separate
recognition may however be accepted as at once demonstrated by the
gircumstance that the one—the China plant—has been grown n the
open air 1n England and regularly sown as a field crop in the south of
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Europe, while the other—the Malaya plant—can only be raised under
glass, so far as Europe 1s concerned. The distinction ought therefore to
prove of considerable value to Indian prospective cultivators. In fact
1t seem$ pussible that some share of past latlures may be due to Indian
expermmentalists having forced the cultivation of the tropical plant in
temperate areas. That being so, it may be useful to set forth the two
forms separately, but the reader should consult The Agricultural Ledger

(above mentioned) for the botanical synonyms of the plants in question®—

« Var, nivea proper; Watt, lc. 8, t. 1. The China-grass or Rhea of com-
merce bears the following local and vernacular names.—chu-ma m China;
cay-gai, pa-ma m Cochin-China ; kankira (rerely kund or kurkund), in Bengal ;
reeha (riha) or risa \n Assam ; pan in the Shan States, and gun, gwon in Burma
(mua, see Cannabis, p 251)

It will be seen by a comparison with the Malayan names recorded as more
E,specml]y appheable to the second variety below, that very possibly the only
ruly indigenous Indian names m the above enumeration are kankura end rika.
Further, the latter name 13 perhaps only a modern translation frem one plant
to another of the word rsa, the Naga name for a fibre-yrelding plant which
has recently come to be spoken of as the ban-riha or wild-riha of Assam
(see Villebrunea, p. 164). In part support of this idea 1t may be added that
the people who use the ban-riha fibre grow the true riha plant, but only as
an article of export—they never use that fibre themselves, so that it seems
fair to suppose that the plant which they use 1s thewr own riha or risa. In
none of the classic books of India 18 thero the shghtest mention of kankira or
reha.  In fact there are no references to any fibre that could tor & moment be
supposed to be rhea  There 1s a curious passage, however, in the account
of the Voyage to the East Indies, written by Linschoten (1598, 1, 96), which de-
scribes a fibre under the name of * Hearhbe Bengalen,” that might be (and has
been) supposed to be rhea, though 1t was more probably Caletropis gigantea
floss, perhaps the grass-cloth fibre of the early Enghsh writers (see pp 207-8).
Turning now to China, Marco Polo, speaking of Kweichan, mentions the bark
fibre from which ¢ they manufacture very fine summer clothing.” Many subse-
quent writers allude to the hwapu or sia-pu or the summer cloths of Kweichan,
which being to-day made of China-grass, 1t 18 assumed were so made 1in Marco
Polo’s timo ; and there is probably httle doubt that they were One of the earhiest
European travellers to describe the China-grass (of China) was Cunningham, who
in the beginning of the 18th century sent Chinese plants to his Enghsh friends
Sloan, Petiver and Plukenet. Among these was the textile plant ma, which he
called Urtica racemifera mazima Swnarum (Pluk. Amalth, 212, t. 49, f. N, a
plant which Linnezus identified (Sp. PL., 1764, 1398) with his Urtica nivea.

3 Var. tenacissima (sp Roxb ); Watt, Le 20, t 2. This 18 the true rame
or ramie, which by some writers has been incorrectly called rhea while
they have assigned China-grass as distinctive of the varety nivea. The first
record of 1ts mtroduction mto India brought the Sumatran name calize (kalie),
caloce or caluse to that country ; throughout the Malay 1t 18 rame, rane, ramien
or gunn; wan m Bonoa; gambe in Celebes; moumaneram i Java; keparoy,
kapreriet, haramay, lalakre, 1n Sunda ; kioe: 1n Sokojan, ete., ete  Prain (Sketch of
Laife of Francis Hamilton (once Buchanan), 1905, 24) gives a latter bf Hamilton’s
dated 1814, in which he refuses to believe that the caloce differs from B. nivea
and further that he considered 1t groundless to expect the fibre to turn out of
general use. Roxburgh (T'rans. Soc Arts, 1808, xxiv, 148) tells us that in
1804 the plants grown in the Botanic Gardens, Calcutta, from Malay seed had
flowered and that he had sent & drawing of the same to the Court of Directors.

Races of Plant Grown.—During repeated investigations, through the
Indian rhea districts, a large percentage of the known plots of cultivation
in Bengal, Assam and Kangra were systematically visited. With prac-
tically only one exception the stock was that indicated above as var.
nirea, and the one exception that of a tea-planter’s vegetable garden 1n
Assam, where a few recently imported roots of var. temacissima were
found. In several nstances, however, plants which mght be regarded

as local developments, if not crosses between the two varieties, were
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met with, thus possibly pointing to a cultivation of tenaeissime, since
abandoned, or to fenacissime being only a sport from nivea. Re-
cently I have heard from Tirhut that a sport had spontaneously appeared
there, in an experimental plantation, which was very hardy, although
apparently an inferior fibre-yielder. There seems little doubt that carctul
study and sclection would do much to umprove the crop. But in no
ingtance were plants grown 1n India seen to possess anything like the
apparent luxuriance of a series of botamical specimens procured direct
from Wenchow in China. Some of the most vigoraus plants collected
by me in India were found in North Lakhimpur, Assam, while the
healthiest looking were those in the Ram Bagh plantation in Kangra
—the survivals of the original six plants imported 1n 1863 by Mr.
James Montgomery, India’s pioneer rhea-planter. His widow, a ver
old lady, was alive at the time of my visit, and I had the extreme
pleasure of being conducted by her over the plantation, and was much
fascinated by the undying faith which she manifested in the ultimate
success of her husband’s life-work. One plot she told me, had neither
been transplanted nor manured for sixteen vears, and yet the plants were
fairly vigorous-looking. It was annually inundated and richly manured
by the rise of the river. When I inquired if any of the European tea-
planters in the district or Native zamindars had followed her example and
laid out plots of land with rhea, Mrs. Montgomery replied that it was
perhaps fortunate for her that they had long smce abandoned all
thought of rhea, because the produce of her httle plantation was more
than sufficient for the local demand.

RHEA CULTIVATION IN INDIA.

Future Prospects.—Indian Rhea cultivation and manufacture was dealt wath
very exhaustively in The Agricultural Ledger (1898, No. 15). That paper was the
result of a special tour of inspection, conducted under orders of the Government
of India, to each and every district where the plant was known to be cultivated
or reputed to be found. With the details thus readily accessible, 1t may be the
most useful course to make the present review amplhfy or correct the opinions
alrgady set forth, rather than to repeat in abstract the established facts. At
the same time opportunity may be taken to answer the objections and difficulties
that haye been raised without becoming controversial. My previous writings
have been affirmed to discourage endeavour, and as that was not my intention
I would explain that my attitude has proceeded from mature conviction that a
rhea mnduBtry 1s not likely to be established in India until certain misleading

®statements and misconceptions have been effectually removed. Of these [
would mention the following :—

1. The affirmation repeatedly made, that rhea 1is a wild plant, found over
large portiong of India, and that 1t has only to be cut in order to be turned into
gold. ~ In my report of 1898 I have shown that this is not only an error but that
rhea nowhere exists in Indie even as an escape from cultivation. That 1t 18 purely
an exotic and 18 rapidly exterrmnated from land when neglected or abandoned
Stall further, that the most valuable of the so-called wild-rheas (ban-rhea) of
Assam 18 %n entirely different plant, though one which affords a fibre for which
there might be & market apart aitogether from the possibility or not of organising
an Indian rhea trage.

2. The statement that it can be grown anywhere in India and with a purely
nominal amount of cultivation and care. Far from this being so, 1t is a plant that
requires a particular class of soil, a large supply of manure annually, and definite
climatic conditions. It must thus receive high cultivation and be protected
from ammals. If the price paid for the produce will not suffice to cover these
expenditures then the mdustry will not pay.

3. The purport of my report may, therefore, be said to be that the experimental
cultivation in India by Europeans has hitherto been in the most unlikely regions
and that the price offered for the produce has rendered essential methods and
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materials of cultivation prohibitive.  Thislast statement rmght be compared with
the final experience of Mr Cyri E. Baxendale of Selangor That gentleman
seems to have been most unfortunate to say the least of 1t, for he tells us that his
correspondence with “‘ ramie spinners would fill a massive tome.” He could not
apparently dispose of some of his produce, and had to direct 1t to be burned 1n
order to save demurrage chargus at Liverpool. As a not unnatural consequence
he adds, *“ We now leave the ramie to the cows. They like 1t [Cf. Capital,
Aug. 11, 1904, Agr: Bull. Straits and Fed Malay States, 1903, 359, 362-6;
and compare with Ind. Gurd and Plant, Dec 15, 1898 ]

4 I have endeavoured to pont out that the most satisfactory regular cultiva-
tion and the most promising experiments seen by me, have been those within
approximately the self-same latitudes as the successful production in China. In
other words, the southerly extremities of Rangpur and Bogra in Eastern
Bengal would be approximately n the latitude of Canton and Formosa, and
the most northerly Indian area (Kangra) in that of Nanking. Thus the Indian
area of successtul production so tar as ascertaned by me corresponds fairly
chsely with that of China and I have urged that in dealing with the Chinese
form of the plant, at all events, 1t would be well m the future to concentrate
attention on the region mdicated  And I may add that within the more southerly
limits of that area I found the plant by no means so vigorous as on the most
northerly, so that a northern rather than a southern extension would seem
most full of promuse Outade the area, more especially within tropical
tracts, 1t would appear hkely, however, that good results nught be obtained with
the Ramie or Malayan plant

Conditions of Cultivation.—During my tour of inspection through
the Indian rhea districts I had frequent occasion to comment on the
singular uniformity that prevailed in the name given for the plant. the
character of the stock grown, the location of the plots of land under the
crop, the class of cultivators concerned, the method of cultivation
pursued, the system of separation of fibre employved, and the purpose
to which the fibre was put. These and many other pomts seemed
signficant and highly exceptional i Indian agriculture as a whole,
where much diversity of opmnion 18 usuallv manifested. In Bengal and
Assam the plant had to be grown in order to secure fibre wherewith
to make or repair fishing applances, and there the matter began
and ended. Usually the Indian agriculturist shows interest in the
produce of his fields , rhea is not an agricultural crop, 1t 1s a plant grogvn
by or for the fishermen' In only one Sub-division of the Rangpur
district (Kurigaon), and even there in connection with but one”or two
villages. was 1t tound as a field crop in the hands of the regular cultivators
(ragbunsis).  Everywhere clse it was exclusively a garden plant found
on the homesteads of the fishing classes. On an average the plots would
not exceed 20 square feet in size, and were as a rule beds of pure manure
sometimes 2 feet in thickness, raised above the level of the surroundjng
land, and closely fenced in to protect the plants from cattle which other-
wise would completely devour the crop. In China 1t is practically grown
on poudrette. A writer 1n The South Indwan Observer (March 1902), who
professes to have a practical knowledge of rhea-growing both in Iudia and
China, says that no part of India is in any sense a favourable field for
the introduction of the rhea-planting industry. [Cf with the reprint in Ind
Plant. and Gard., June 1902, and compare also with Plant. Gaz., Dec. 1898.]

A Garden, not Field Crop.—In the whole province of Bengal it would
be difficult to find a better soil or a more enlightened class of cultivators
than in Rangpur, and yet few, if any, have taken to rhea, in spite of
the fact that the fibre fetches locally from £50 to £180 a ton and
even more fabulous prices. They have witnessed the plant being
grown by the fishermen for at least a century. Buchanan-Hamilton’s
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description of its cultivation in 1807 might be given as an account
of the rhea-production of to-day, and yet the cultivators gave
almost invanably one answer to the inquirv made by me why they
did not take to rhea. ‘“ Why should we ?” they asked. “ We have
other crops that pay quite as well and give infimtely less trouble.”
To that I had no very definite answer to offer. It would have been
usefess to have made the assurance that if they were prepared to msk
a lhittle, a large export might be developed and machinery invented that
would perhaps render rhea-fibre production both profitable and easy.
The Indian cultivator 1s neither willing nor able to undertake rsks, still
less to purchase machinery. Tobacco and ginger in Bengal and tea in
Assam are consequently likely to continue to occupy the land best suited
for rhéa, until European capital and enterprise come to the aid of local®
Tesources. Wr. Buchanan-Hamilton drew the attention of the Indian
cultivators to rhea as a valuable fibre and expressed the hope that jute
{which he also found in the same districts with rhea), a fibre then quite
unknown in Europe, would not attract attention until san-hemp had
been given a fair trial. 'What has been the result of the hundred years that
have come and gone ? Both rhea and san-hemp are i the identical
positions to-day that they were when Buchanan-Hamilton wrote; in fact
if anything they have gone backward, while jute has expanded into one
of the most important crops of present-day Bengal agriculture. It cannot,
therefore, be said that in the region of rhea cultivation the farmers are op-
posed to such new crops as trade may demand, so long as they are profit-
able. The undoubted answer to the present state of affairs must be that
Jute has paid handsomely and rhea has hitherto offered no inducement
to extended production.
Indian System of Cultivation.

It may perhaps be as well to bring into prominence the admission
that it is impossible to furnish a defimte statement of the cost of
production and possible margin of profit in rhea cultivation. Though
many writers have loudly condemned unfavourable opinions about the
future of rhea and have given their personal assurance of ultimate
success, no one has been either able or willing to furnish actual data that
could be acgepted as representative. It may perhaps be the more convenient
eourse, therefore, if I arrange province by province such material as exists
regarding the methods of cultivation and experience gained generally.

Bengal: Eastern and Northern.—Soll and Rotatiom.—At Joygan), in the
district of Diajpyr, the late Rajah Syama Sankar Roy, Bahadur, ex-
perimented with rhea. He laid out several plots of high land that
contained a rich loamy soil and aggregated 600 acres. He placed the
plantation thus formed under the charge of a European manager. The
plants gre%v remarkably well and gave three (sometimes four) cuttings
a year. The experiment had to be discontinued, however, since the
price offered for the produce was not equal to actual cost of production.
The land was simply abandoned, and fourteen years later (the date of my
visit) not a plant of rhea was to be found, though much of the land
had never subsequently been cultivated. In Rangpur district rhea
is fairly extensively grown, but with one or two exceptions not
ag a fleld crop. It flourishes exclusively within the tobacco-growing
portions of the district, and most successfully where the finer qualities
of tobacco are produced. It demands the best soil; the land must be
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above height of prolonged inundation, but possessed of free subsoil moisture
(which in Rangpur is about 3 feet below the surface) ; the fields have,
moreover, to be manured and carefully tended. In Rangpur wherever
s0il of a rich sandy loam occurs, there kankura ct_zlmv.at;on may be
expected, and wherever lieavy clay sois appear there it disappears. In
other words, wherever a situation and soil suitable fox: t'obacco is. met
with, there rhea may be found, and when grown on fields it is rotated vw_fh
tobacco and ginger. Of Bogra the same remarks may be made, viz.
that tobacco and rhea occur on sandy loam, rotating with chillies and
sweet potatoes, but that the absence of all these 1s universal with the

appearance of red-clay soils.
It 18 hardly necessary to repeat similar observations regarding the other

districts of Northern and North-Eastern Bengal. The plant 18 not grown in
‘wvery district, nor m all parts of the same districts where 1t is met witl. In
Dunajpur, for example, 1t 18 confined to the northern tracts; in ng‘ pur, Bogra,
Jalprguri and Kuch Behar, similar isolations exist. In other words, there are
conditions that seem to have arbitranly restricted production in the past and
which are admitted freely by the cultivators as favourable or unfavourable
to the crop to-day. One mstance may be given at once. Rhea will not grow
as a field crop nor even as a profitable garden plant to the south of Bogra in
the rice and jute clay lands. But much more obscure though doubtless of equal
value are the botanical facts I have endeavoured to deal with in my report. The
comparative absence of leguminous plants, both as wild species or as field and
garden crops, 18 a most significant feature of the rhea country. So agamn mm-
portance must, I beheve, be attributed to the appearance of certain pecuhar
garden crops, not met with outside the area i question. Of these I would
spe(‘lﬂ]ly mention—Malea veyticiitata, Chyysanthemum coronarium, Brassica
cuneifolia (a plant closely allied to Chmese cabbage) and Rumex vesicarins.
which, with the green tops and flowering shoots of rhea itself, are all ex-
tensively eaten as vegetubles and take the place very largely of the peas
and beans of other parts of India. So again Cerchorus capsularis is very
possibly a native of China and that plant 18 common i Eustern and Northern
Bengal and Assam, while €. otitesins 18 the jute of the other distmcts of
Bengal and of India generally. "These are striking comcidences if that be the
view taken of thern In my opmon they have a far higher value, and justiy
the conclusion that there are climatic and other physical conditions intimately
assocrated with the restriction of the area of what might be called the Indian
commercial (or rather, successful) production ot rhea to the tract of couhtry
indicated-—a country that might be said more closely to resemble the rhea area
of China than of any part of India. *

Methods of Cultivation.—In Bengal rhea 18 propagated by root cuttings,
though the system of burying stem-cuttings horizontally is sometimas pursued,
more especially to fill up vacancies and to mncrease the number of plants m the
field. The cuttings are usually 6 to 9 inches in length and planted under 3 to 4
inches of so1l.  They are placed from 1 to 3 feet apart each way. There are said
to be two seasons for transplanting, the firs¢ 1n April to May (beforethe commence-
ment of the rams), and the second in September to Octover (at the close of
the rains). The majority of cultivators favour the former season. The
fields are weeded and hoed after each cutting and heavily manured every year
during the cold season. Unless so treated, and Liberally, the plants should be
removed 1mnto new plots of land after two, three, or at most four years; according
to the fertility of the soil.

Number of Cuttings.—The shoots are cut down when the bottom porton
of the stem begins to turn a brown colour. At this stage the leaves, low down
on the stem, also begin to fall off. Two to four or even five cuttings are obtamed
& year, the shoots being 4 to 5 feet in height. The majonity of cultivators mention
three cuttings as a good average crop. Two cuttings they regard as indicative
of neglectful cultivation, and five or six, they hold, can unly be obtained from very
emall plots, shaded, heavily manured and freely watered  As & rule the entire
plot 1s cut down at one and the same time, but occasionally the more intelligens
cultiv ators select the stems when ripe, and thus practically cut only small quanti-
ties at & time, but throughout the year.
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From September-transplanted plots the following were given as the seasons
for cutting : lst cutting in May (the worst); 2nd in June (the best); 3rd m
July ; and 4th in August. But many cultivators prefer to reject the May
cutting and to use 1t for green-manuring the pipt, thus having ogly three
cuttings. If transplantation takes place in April to May, there are nsually only
the three cuttings already indicated. A cutting mude later than August 1s
regarded as affording a very inferior fibre. Many cultivators, nevertheless, cut
dowrt the plants once or twice during the cold season, but with a view to cause
a wgorous simultaneous shooting for the June cutting

Outturn.—The information procured by me on this subject was so unsatis-
factory that I hesitate to publish 1t. So far as I can learn, the average yield of
the highly cultivated homestead lands, worked out to the acre, would not exceed
800 1b. (say 5 to 7 maunds) per annum of roughly cleaned and dry fibre. As
compared with this it may be stated that the average yield of jute might be put
at 156 to 20 maunds. It has been urged by some writers that since it gives 2, 3
or even 4 cuttings a year, the yield of rhea 18 bound to be higher than the one
cutting afforded by jute. But jute occupies the land for, say, only a few months
that is tB say it is not a perennial but an annual crop ; 1t can be raised on much
cheaper and more abundant land than rhea ; 1t demands httle or no cultivation,
and usually no manure; and lastly the fibre is easily separated. ~With these
advantages, let alone the facts that it produces more stems to the acre and these
grow to a length equal to the cornbined length of all the cuttings obtaned from
rhea, it is not to be wondered at that jute 18 both more popular and more profitable
than rhea at the prices at present offered by Europe.

Probable Direction of Expanslon.——-The most hopeful prospect of a future
Indian expansion may be said to lie within its present area in North
Bengal. The overflow mighi then be looked for to pass east and north-
east into the valley of Assam rather than to go to the southern and
south-western or south-eastern districts of Bengal. In fact, it would
almost appear as if there had been a migration north-east since the date
of Buchanan-Hamilton’s explorations in 1807. Its suitability to the
Rangpur and Jalpaigur districts and to the Duars, would point, however,
to a possible expansion westward towards Tirhut. In other words, it
would almost seem as i1f the Indian rhea of cultivation might Become
distributed within the belt of districts which, starting in the extreme
east-north-east in Lakhimpur and passing through Sibsagar, Nowgong,
Kamprup, Goalpara, Kuch Behar, Rangpur, Jalpaiguri and the northern
extremity of Dinajpur, would pass still west to Purneah, Bhagalpur,
Durbharga, Muzaffarpur, Champaran, and possibly also to Saran. The
sub-montane charac!;er of this tract of country, skirting as it does the foot
of the Bhatan, Sikkim and Nepal Himalaya, may be at once admitted as
*very possibly possessing many physical and meteorological characters in
common. It may be said to lie between 25° 30’ and 27° north latitude.
How far a western expansion may be possible the future alone can reveal,
but it may Be adted that recent experiments in Tirhut and those pro-
posed in Purneah seem encouraging. No climatic difficulty would appear
at all events to exist in the way of an eastern distribution. Rangpur lies
right in the centre of the region indicated, but, as already stated, the crop
was found to attain its greatest perfection in the north and the north-
eastern divisions of that district—the portions that may be said to face
eastward towards the Brahmaputra valley.

. By way of concluding these brief observations on the Bengal rhea
industry, it may be added that Sir D. M. Hamilton, of Messrs. Mackinnon
Mackenzie & Co., is believed to have prosecuted with fair success the
experimental cultivation of Beehmeria nivew for some few years in
the immediate neighbourhood of Calcutta. It may, therefore, be said
that the Indian people are looking to him to prove or disprove the com-
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mercial possibilities of this fibre. Capital and personal enthusiasm are
the essential elements of success, and it seems, therefore, likely to be
established whether Lower Bengal is or is not the most hopeful centre.
And aS having a direct beanng on this issue it may be added that
a writer in The Englishman (Dec. 6, 1900), who signed himself “ D. M. H.,””
made the pertinent observation, “ Until we know the cost of growing the
article it is not much use discussing the cleaning and manufacture.”
That 1s the eruz of the whole controversy ; will 1t pay ? )

Assam.—1It 13 perhaps hardly necessary to repeat all the conditions
and circumstances of rhea cultivation in this province, since in most
essentials these are identical with what have just been stated regarding
Bengal. One or two important differences may, however, be set forth.
Assam, having been a poorly populated country prior to the advent of
Yea, much of the fertile sandy loams that in Northern Bengal have for
centuries been under crops were available for European enterprise and
rapidly became tea-gardens, instead of rice, wheat, tobacco, ginger and
rhea farms. Any expansion of rhea plantation in this province would,
accordingly, have to contend with tea, for available waste land, and with
European planters mstead of Native landholders. Another feature, and
one of even greater .mportance, may here be stated, namely that the
valleys of the Brahmaputra and Surma carry culturable flat and undulat-
mg lands far to the north of the districts discussed in connection with
Bengal. According to my observations this northern trend is distinctly
advantageous. Moreover, Assam possesses in a remarkable degree the
features of vegetation already discussed in connection with Northern and
North-Eastern Bengal. As I take it, therefore, Assam is pre-eminently
the rhea province of India, though doubtless to this category must be
added the northern tracts of Burma, which are practically an extension
eastward of the rhea area, until it becomes conterminous with that of
China, Cochin-China and the Malay Peninsula. In fact 1t might be said
that the districts of Northern and North-Eastern Bengal, discussed above,
are collectively the most western section of the great Rhea, China-grass
and Ramie area of the world. .

Two other peculiarities of Assam may now be mentioned—ope highly
favourable, the other unfavourable. There is a climatic feature of the
rhea area that in Assam becomes greatly developed, namely the winter
rains and humidity. The cold season instead of checking growth carrier
it forward, so that the growing season extends almost right up to the hot
season. In other parts of India the dryness of the atmosphere during the
winter months 1s such that growth is checked at the close' of the rains.
The untoward aspect 1s that the immense natural fertility of the soil has
rendered the Assam people the least industrious of all the races of India.
As a rule a man need not work more than half the week in order to ensure
not merely the necessities of hfe, but the comforts that he and his family
desire. That bemng so, nothing in the world will induce the ordinary
Assamese cultivator to do more work than he pleases. It is hopeless,
accordingly, to look to the people of the country to engage in a new and
arduous piece of work, however remunerative it might be. If rhea is to
be established in Assam it will have to be by European capital and enter-
prise and through imported labour. Will this pay ? It might as a
by-]lpfroduct with tea, but we have nothing to show that it would by
1tself.

150



B(EHMERIA

RHEA FIBRE OF INDIA

Seasons.—The pioneer 1nvestigator of rhea in Indiv was apparently Col. '
S. F. Hannay. In 1850 that indefatigable agriculturist published a report of his
experimental plantation, and deseribed the Native methods and results mn lan-
guage that left little to discover for those who follswved He obtamed,6 maunds
of clean fibre, but was of opmion that a higher yield with more accurate methods
might be obtaned. Mr. Monahan (while Director of Land Records and Agri-
culture) wrote a bulletin on rhea cultivation n this province. As that paper
19 eémsmly procurable, and has been largely drawn upon in my detailed report, 1
dq not consider it desirable to reproduce 1t further. Briefly, 1t may be said that
Just as in Bengal so 1n Assam, the finest sandy loams are required for the culti-
vation of this plant—a circumstance that of necessmty enhances the cost of
production. It 18 usually planted out in April and May, or in October and
November. After two years the soil becomes exhausted and the rhea stems
weak and thin ; the roots are then taken up, divided, and replanted in a plot of
land specially prepared for their reception. With frequent manuring the plant
may, however, be continuously grown on the same land for many years. Rhea
planted about the end of the rainy season, say October to November, will yiald
a first Butting about the end of March or beginning of April, and will continue
to give cutlings every month or six weeks m the ramny season and every two or
three months 1n the cold weather. It would thus seem that m Assam four or
five cuttings a year may be depended on, say m May, June, July, August and
November, or even as late as December One cultivater whom I questioned
personally said that he could make his plot give cuttings every 15 or 20 days ;
yield, in his opmion, was purely a question of manure and moisture. He held
that the quahty of the fibre depended upen the rapidity of growth ; the older
the stems the coarser the fibre, and hence high manuring paid, and when moisture
was deficient irrigation would also be profitable A sudden interruption to
growth, he thought, ruined the fibre. I believe upun the whole he was very
nearly night, and his remarks have a special bearing on the rhea produced outside
the area 1 have indicated, more especially mn the warm dry tracts of Northern
India, which have a short term of annual humidity followed by many months
of extreme heat and an absolutely dry atmosphere and so1l

vield.—This has been varously stated Accordmg to Mr. Monahan,
anything between 76 1b and 605 1b of cleaned fibre may be obtaned per acre
according to the care and attention bestowed on the crop. An estimate, based
on the results obtained at the Nowgong Jail, came, however, to 9111b  Mr. (now
Sir James) Buckingham, who has given the subject of rhea cultivation 1n Assam
considerable attention, thinks that 640 b (8 maunds) would be a safe average.
According to another experiment in Nowgong, reported on by Mr L J. Kershaw,
the outturn was: July cutting, 48 Ib. ; September, 169 Ib ; and October, 116
1b.’; three cuttings a year and s total of 333 Ib. per acre. But from an actual
expermugent, performed by purchasing a plot of growing rhea and reaping the
crop, Mr. Kershaw showed the outturn to be 900 lb per acre, although the
owner stated that his last year’s experience was 600 Ib 1n three cuttings

Doubsless the labour question, as already observed, 1s the first and foremost
congideration mn Assam, while i1n Bengal the chief difficulty may possibly be to
secure suitable land for the crop.

Burma.—So little 13 known regarding the rhea cultivation of this
province thht no,good would be served by reviewmnyg mn detail the mforma-
tion that actually exists. Mr. Copeland, Deputy Conservator of Forests,
reported of Nanlan that small plots were to be found attached to several
houses in all the villages on the plateau. His account of the method of
cultivation, process of separating, and uses of the fibre, etc., is precisely
that already narrated in connection with Bengal and Assam, except
that Mr. Copeland is of opinion that the Shans would very possibly
extend their cultivation tf a remunerative price were offered for the fibre.
From Maymyo was received a sample of what was spoken of as “ wild-
rhea,” and known to the Natives as hpetye. 'This proved, like the
Assam wild-rhea, t0 be an entirely different plant and not rhea at all.
The Burmese so-called wild-rhea was the stinging-nettle—&Girardinia
heterophylla, (see p. 161), which thoroughout the mountains of India.
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*is now and again employed by the hill tribes as a sourc

is best known to commerce by the name of Nilgiri Nettle. Amongst the

Shans the true rhea is, however, fairly extensivelv grown, and under the

name of gun. The fibre 1s separated by scraping off the cuticle, then break-
ing out the core of wood. It is twisted mto thread and woven mto small
bags, or employed in sewing leather sandals, etc., on agcount of 1ts great
strength. A modern European use of rhea 1s the ma;nufacture of shoe-
makers’ thread. The Shan bags are sumilar to the Naga bags made of
wild rha or Fillebrunea integrifolia (see p. 164). . o

Panjib.—Far away to the north-west, n the_ mountainous d1stg‘lct
of Kangra mn the Panjdb, the first European investigator (following
or the path of Col. Hannay on the north-eastern frontier) was Mr.
J. Montgomery, to whom reference has already been made. Iu-pur-
sdance of India’s sporadic polcy of research Montgonierv ~ was
allowed to import direct from China, at a great cost and after much
loss of time, six Chma-grass plants. A reference to Col. Hannay,
in Upper Assam, would have procured not only a large supply of the
self-same plant (at a comparatively nominal cost), but would have
secured at the same time full details of the methods of cultivation,
as also the experience gamed by him. There is no local rhea
cultivation 1 these provinces sinular to that described in Bengal, Assam
and Buima. I have already admitted, however, that I consider Kangra
well suited for rhea cultivation, though it is by no means so favourably
placed as Upper Assam or Northern Burma. It hardly seems necessary,
therefore, to review Montgomery’s results further than has been
already briefly mndicated. His plantation was an exceedingly small one,
on rich, loamy soil, annually enriched by river silt. The plants grew
vigorously. were remarkably healthy, and the estimate of yield framed on
the results obtamed from a selected number of stems (1,000) was originally
750 1b. to the acre, but five years later a fresh estimate raised the outturn
to 972 1b. Tt has since been admutted on all hands that estimates based
on a selected number of stems, or even on small plots of garden land, are
utterly untrustworthy.

United Provinces.—In these provinces numerous experimerts have
been performed, and moreover the tmals of fibre-extracting machines,
conducted under the auspices of the Government of India, were held
at Saharanpur. According to Col. Hyde’s report, the results obtained
might be thus expressed: two cuttings a year were all that could
be expected, though if hberally manured and watered, three might be
obtained. The green stems yielded from 1} acres came to 3} tons,
but 480 lb. of useless stems had to be rejected, reducing the produce
to 7,360 lb. of stems or 3-28 tons, which yielded by Mr. Greig’s
machine 207 1b. of fibre. Adding the second and a possible third cutting,
the annual total yield would have been considerably under 300 Ib. filasse
or clean fibre per acre. Sir George King, while Superintendent of the
Botanical Gardens, Saharanpur, discussed 1n 1869 the results obtained at
Debra Dun. He very properly observed that being “ on the ground all
the year round, both rab: and kharif land rents must be debited against
the crop, and also water rent, where irrigation is necessary. Besides this,
allowance must be made for more manure than the Native cultivator
usually puts on luisland.” But if well manured and watered, Sir George
thought three cuttings might be obtained.
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The 'la..te' Mr. Gollan (then Superintendent of the Botanical Gardens) Xtmber of
was of opinion that at Saharanpur three or even four cuttings might be &
secured, the second or monsoon crop being the begt and yielding about one .
ton of green wands, stripped of leaves, peracre. He was very %orrect
indeed when he observed that *“ rhea will grow, or to be precise, exist 1n
nearly all classes of pultivable soils wath a minimum of attention, but m
ordgr to make 1t produce long straight wands of good fibre-vielding quahty,
1t requires a warm, humd, equable climate, 1 rich friable loamy soil, which
if further enriched with hiberal dressings ot fertibeing manures, such as
cow and horse dung. bazér retuse, ete.. su much the better,”” Mr. Gollan
would appear to have given the total vield at, sav, 2 tons green stems,
vielding at 4 per cent. under 200 Ih. of fibre per acre a vear. But he ¥ield 200 1o
hastened to add ** I do not lovk upon 1rea as a erop that can be grown
with prafit in the United Provinces ar anywhere in Upper India, at the®
price being offered! for the ribbons.” I, therefore, take this opportunity
of warning the Upper Indian planter, to make sure of his ground, by
experiments on a small scale, before lie iargelv «inks his capital in thea
cultivation.”

South India.—It may suffice to give but one illustration of the South
results and experience of South India. since there is no Native industry India
and it is believed that all European experiments have been practically
abandoned. The Glenrock Company, Ltd., laid out a plantation of 400 European
acres at Pandalur in South-East Wynaad, and 100 acres at Kullar, some Plantations.
5 miles from Mettapollium. These were worked for five years from 1884
to 1889, and ultunately abandoned because “ the fibre obtained at the avandoned.
price ruling, did not pay for the cost of production.” In une year 8 tons
of green stems were cut froin a measured acre, or 128.000 stems, but that viea.
was an experimental case. Mr. Minchm shows that the range of quantity
of water in the green stems is very great—namely, from 75 to 90 per cent
of the total weight, and that it depends on the humidity of the locality
or of the season of production. At his plantations the ribbons
were stripped both by the Death and Ellwood machines and by the Fremv yrounery
systém, but during the rains * great difficulty was experienced 1 drying Tsed.
the ribbons.” Three good cuttings were normally obtained in the Wynaad
and with irrigation as much as six, but there is always very little ramn for Humiaity and
four or five months of the year. Commenting on this feature Mr. Minchin B
(fate Manager of the Glenrock) observes : “* It may be that a more equable
distribution of rain mught give a fourth cutting.”” In another part of
his report he says- I consider that Dr. Forbes Watson’s estunate
of 750 Ib. of ribbons per acre is the utmost that can be obtained per annum
from rhea, and tkat quantity only under verv high cultivation. These
750 1b. of ribbons should give after degumming about 500 lb. of clean
filasse.” § Unless the market is prepared to give up to £70 per ton for ences Realsed.
rhea ribbons I do not think there is any inducement to undertake the
cultivation.” Let it be clearly observed Mr. Minchin means ribbons, and
the market quotation for these seems to be anything from £15 to £30, or a
little less than half the price necessary to make rhea cultivation profitable
in South India.

Mr. Minchin’s experience and opmnions are likely to be admitted as
the only ones with which the public have as yet been favoured, that are
entitled to be accepted as something more than speculations and esti-
mates. It will be seen that the Glenrock had to close their plantations,
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and lose their capital, because a yield of 750 Ib. of ribbons or B0 lb. of
filasse (the so-called cleaned fibre of Bengal and Assam) wo_uld not pay
working expenses. It will be for the practical planter to consider whether
indications of a trustworthy nature have been adduced for Bengal and
Assam in support of a higher and a more profitable yield than obtained
in the Wynaad (with its abundant cheap labour), and whether that differ-
ence will make the profit. B
Conclusion.

By way of bLringing these observations to a close, it may be remarked
m passing that the dwisappointing Indian results can be contrasted with
Mr. Frank Birdwood’s opmions (Journ. Soc. Arts, 1904, 401). f‘WhaL
remains to be proved,” he says, “'1s, can it be grown in India, and
be prepared for the market at a profit ! Many questions have to bc‘-
considered ; chiefly cultivation. It is impossible to lay down hard
and fast hypothetical rules; the planters in India are basying them-
selves 1n the matter and their experience 18 worth all the textbooks
ever wntten.” Naturally, but perhaps Indian planters may ask them-
selves how manv failures and heavy losses such as those of Mr. Mont-
gomery m the Panjéb, of the Rajah 8. 8. Roy in Jovgan), Bengal, and
of the Glenrock Company 1 South India, to gav nothing of Mr. Baxendale
of Selangor, may be necessarv to establish the conviction that India at
least, ore especially outside the area indicated by me, 1s not the most
promsing of rhea-growmg countries. In Tirhut, recent endeavours seem
to have nven some promise of a possible future success, and Mr. Bernard
Coventry has recently furmished full particulars of the results obtained
(see the passage below, p. 157). In Assam the plaut grows freely, but
with exception of the Joka: experiment, cultivation has not hitherto
been seriously entertained by planters. The Joha plantation had been
abandoned some time previous to the date of my personal inspection of
the rhea cultivation of India, and the Company’s Manager could only
show me a few miserable shoots not eighteen inches high, as all that
survived. I could discover no trace of Col. Hannay’s experimental
plot, thus once again proving that when abandoned the plant cunnot
hold 1ts own against indigenous vegetation, and has, therefore, not become
acclimatised even in Assam. Perhaps the most hopeful country of all,
Upper Burma, remains to be commercially exploited, Bpt the real
1ssue, I venture to suggest, is not * Can India grow rhea 7’ but * Can
the purchaser afford to pay a price that will leave a margin of profit
to the Indian producer ?” ~And this will meet its solution i the further
question, * Can and do other countries (China more, espeeially) produce
1t profitably at a lower price than India is able to do ?”  Hence if there
18 & manufacturer’s side that requires expert knowledge for its full eom-
prehension, there 18 also an agneultural aspect that demapds careful
consideration. Both issues must go hand in hand, and perhaps the
most hopeful solution would be found in the owners of patent machinery
and of spinning and weaving factories undertaking, for a time at
least, the production of the plant and the fibre they require. This
would save the disappointment of finding no market for the fibre
when produced.

SEPARATION AND MANUFACTURE OF THE FIBRE.

As already observed, Dr. Buchanan-Hamilton has the honour, of

having first published an account of rhea fibre in Bengal. Of the
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. S8eparation
separation of the fibre prevalent, during his time, he says, ““The fresh Rettmg
shoots are cut, and steeped in water to procure the fibres of the bark.”

Now, if that was the system pursued in 1807, it has since changed com- ’
pletely. I have only come across one or two Persons who have®spoken

of the use of water in the separation of the fibre. Col. H. H. Stansfield,
speaking of Bhagalpur, described a procest of slow boiling, simmering Poig wth Tse
and beating in water. T» the boiler was added crude carbonate of soda Zhgaroonate of
(sajyr mattr), the stem< beng boled in this for 13 to 2 hours. The shoots

were then taken out and beaten on o ioard m «ontact with TUNNING Beaten mn
water. They were next 1eturned to the boiler and simmered for another }‘i‘;“b'j;"&
hour, then beaten again in runnimg water till the bark and gum were

entirely removed. The bl ons were ther. drawn through a rough carding

machine to remove all adhering woody u saes. It 1s said that a maund

of shoofp could be thus ensly worked per hour .nd yield 23 per cent® viea 23 per
of fibre ready fo- spinming. Mr Moutgomery tells us that he had tried "
retting on the cicen and diied stems as well as on the green and dried

peel, in runnmg water and in stagnant, both ¢ il and hot. The results

were uniformly unsatisfuctory. These then (with Hannay’s process Retting

of steaming, shortly Lo be described) are the only passages with which [ Vrssustactorg-
am famihar where a process of retting or of boiling are spoken of as

having been actually tried or used i India. It has, however, been

recently announced that the Algerian method of retting in sea-water Use of

has proved an unqualified success. If that be so, a great difficulty—the Sca-vater
removal of the gum—has been once more satisfactorily overcome. Mr.

D. Hooper (Curator Industmal Museum, Calcutta) performed recently

an experiment with artificially prepared sea-water an reported his

results. His observations have been reproduced in many Indian news-

papers [¢f. Capital ; Indian Planting and Gardeming, ete.], and unfavour-

ably criticised in the Anglo-Indian Review. The Madras Mail, com-

menting on this reawakening of nterest, observes that ** hope hves

eternal in the human breast, and there is no nherent reason why in this

particular case hope should tell but a flattering tale.”

Remunerative Market.—Many writers mcluding myself have for Market.
years past urged, however, that 1t is not a machine nor a process that
is wanted, but a remunerative market. The Chmese method is perhaps Chmese Method.
as nearly, perfect as attainable with the people and the conditions
toncerned. It is unapproached by any European invention or Indian
indigenous process [cf. Letter in South Ind. Observ., March 1902]. More-
over the Chinese production is on a large scale which leaves apparently
a sufficient margin to meet present European demands.

As witnessed by me in Bengal and Assam the fibre 1s obtained purely and Ribbons never
simply by hand scraping. Ribbons are never prepared by the Natives, since prepared.
the bark 1s removed before the fibre 1s stripped from the twigs. The following
passage frem ‘my original report gives an account applicable, I beleve, to the
whole of Assam and Bengal at the present day :—** The stems are required to
go through a process of drying, hence ramny weather or even cloudy days durin
the drying stage are supposed to injure the fibre. The shoots are at once stripp: Separation,of
of their leaves, and the leaves are very generally returned to the field as manure. Fibre.

The shoots are then carried to the dwellings of the cultivators, and by means of

a bamboo knife or scraper are deprived of the bark and the green succulent Stems scraped.
outer-tissue around the fibre. It 1s regarded as essential that all the plants

should be scraped or decorticated within 24 hours after bemng cut. The stalks

are then laid out on the ground in some dry situation and exposed to the sun Dryng the
during day and removed within doors at might to avoid the dews, and thig Stems.
method of drying 18 continued for some 4 to 10 days. The stems are thus com- »
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pletely dried and the adhering fibre more or less bleached. They are then
each broken across, a little below the middle The finger or scraper 1s inserted
underneath and run upwards and downwards until the whole of the fibre is
removed For this purpost the central stom may have to be broken more than
once. This stripping stage 1s considered the most troublesome of all. After
being removed from the stem, the fibre is drawn rapidly once or twice between
the scraper and the flat surface of the forefinger, mn order to free 1t from any
adhermg particles of the stem or bark The after cleaning of the fibre, pre-
paratory to its being spun into thread, 1s done for the most part by the woinen
and children, and consists entirely in sphitting up the cords by means of the
fingers Sometimes, however, 1t 13 dipped for a few minutes into a boiling
solution of halds (turmeric), from the 1dea that 1t s thereby softened and rendered
more easily separable into its finest bands of fibre. In one instance, while 1n
Bogra, I was told that the partially cleaned fibre was boiled for a very short
time 1n the water obtained after cooking rice. This was also seid to soften the
fibre It 1s probable that both with kalds and rice-water the advantage secured
might have been obtamned through boihing in water only, but it 13 perhaps
desirable that this question should be chemically investigated.” o

Ribbons.—Tt is customary to find (in reports published in Europe) the state-
ment that rhea ribbons are exported from India I cannot say definitely that
that 18 not so, but I should think 1t highly probable that the supply must have
been derived exclusively from European experimental plantations (the Glenrock,
for example) or that 1t was prepared to order The Bengal cultivator invariably
scrapes off tho bark before separating the fibre from the stem, and thus offers
for sale what may be a crudely cleaned fibre (or China-grass) but is certamnly
not the much condemned ‘ Indian rhea ribbons ” that have given an evil name
to, and greatly lowered the value of, the Indian fibre. The Bengal cultivator,
strictly speaking, decorticates first, then strips the fibre, and 1t seems to me his
process 1s 8 more rational one than that followed by each and every one of the
wmventors of the so-called decorticating machines hitherto placed on the market
These either strip off the bark with 1ts adhering fibre or smash up the contained
stem (scutching) and hberate the bark and fibre in that way. o doubt by a
subsequent action some of them get rid very largely ot the adhering bark, but
they fall far short of the operation of complete removal of the bark and of the
green pulpy external tissue which is immediately effected by the cultivator on
the stems bemmg cut Whether his subsequent process of drying the exposed
fibre before separating it from the stem 18 advantageous or not I have had no
opportumty of testing, but long acquaintance with the Indian cultivator has
prejudiced me 1n favour of the view that he rarely does much within his own
sphere of hife that 18 useless, and he certainly never mmposes on himself very
considerable additional labour to no purpose.

According to the description given by Col. Hannay in 1850, the Chinese
strip the bark and fibre into ribbons as the first operation. The ribbons arce then
steeped m water for a couple of hours, and thereafter scraped to remove the
bark and gum. He then adds that this is quite different from the
method pursued by the Dooms mn Assam, and observes, ‘“ A cheaper method
of preparation, and one which is best swited for separation on a large scale, is
to subject the strips of fibre, after being taken from the stalks, to the steamung
process 1n boxes, tubes or cylinders The steaming will soon carry off the
sap and 1ts bad qualities, and the bundles well dried will thdn, I think, be quite
in a marketable state ” Here we have what may be regarded as the principle,
if not also the actual manipulation, of the process patented many years after-
wards as the Fremy system  Speaking of the Wynaad experiments, Mr. Minchin
says, ‘‘ Small portable boilers on wheels were used, which followed‘che coolies
who were cutting the stems along roads through the cultivation The steam
was turned into closed wooden boxes into which the stems were placed The
skinning by hand was a slow process, but the ribbon was saved.”

Machinery and Processes.—So much has been written for and against the
various machines and processes that have been invented and patented for
stripping the bark mnto ribbons, for degummng the fibre, or for producing filasse
direct from the stems, either by chemical or mechanical contrivances, eto., etc.,
thl'lt 1t seems undesirable to venture further, in this very brief sketch of the
existing Indian rhea industry, on so very controversial a subject, and one which
has hardly assumed practical importance in India. It may, however, be said
that by one set of writers 1t has been upheld that the proper way is to treat
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the green stems and produce direct what might be called a green filasse; by
others, that since the fibre from such a process has still to undergo an elaborate
chemical treatment before being fit for the spinner, there is nothing gained by
turning out filasse on the spot. All that 18 required 18 the productiony of dry
ribbons or even dry stems. By still another set of writers it has been upheld
that the percentage of fibre to bark varies so very greatly that it would be
dangerous to organise a future trade on such a basis The prices offered for
ribbohs of bark would have to be very low, in order to safeguard against an
unprofitable yield of fibre—thus rumnous to the grower of good stock. It has
accordingly been contended that success can nlone be obtamed if the clean fibre,
n a state very nearly, 1f not altogether, fit for the spinner, be produced by the
grower, though perhaps at central factories adjacent to the areas of cultivation

In the Kew Bulletin (add. ser.,1i, 1898), the reader wiil find full particulars
regarding the various methods of cleaning the fibre, and of all the machinery
up to then in use.

Mr. Bernard Coventry’s highly interestiug paper in The Agriwcultural Journal
of Indwa (1907, 1., pt. 1., 1-14) reached my h:nds after the above observations®
had beerd’ pasged to the press. It has thus been only posmble for me to make
room for a brief notice. He would seem to lay more stress on the machinery used
than on the climatic and so1l conditions of the countries of production or the
race of plant grown. In that he may poseibly in the future find himself mis-
taken. In any case the yleld of 2} per cent. of clean fibre 18 practically that
mentioned by not a few of the past Indian investigators, from Hannay, Stans-
field, etc., downwards. But Mr Coventry narrates the circumstances under
which rhea fibre cultivation had been undertaken in Tirhut. These, 1t would
seem, were precisely those recommended by me some yecars ago (Agri.. Ledg.,
1898, No. 15, 466-7). And briefly as follows:—A company of Calcutta
merchants (the Bengal Rhea Syndicate, Ltd.) undertook to supply the Faure
machines for the decortication of the plant, and to ship and sell the produce.
Certain Indigo plentations were to grow the plant and prepare the fibre, ‘* the
expenses and reahsations in connection with the whole enterprise being brought
under a joint account.” * The area covered by these contracts aggregated
over 3,000 acres. As the planting and cultivation progressed 1t was found,
however, that many localities which had been selected were unswted to the
growth of rhea, so that ultimately the area actually put down did not exceed 2,000
acres '’ (Coventry, l.c. 4). In a further passage Coventry mentions incidentally
the area 1n Dalsing Sarai as having been 500 acres. Speaking of the subject of
yield, he says, ‘‘ The stems in well-established plants should be as tall as possible,
from 4 to 6 feet, but never less than 3 feet. Four good cuttings should be secured
per annum 1if 1t 18 to pay, and the total weight of these four cuttings of green stems
shodld not be less than 30,000 lb. per acre, or say 15 tons. The yueld of dry
fibre fromn these stems should not be less than 2} per cent., making 750 lb. per
acre per annum. This amount will vary with the efficiency of the decorticating
machine, The possible amount of fibre to be obtamned from the stems is be-
lieved to be 5 per cent., but owing to the large amount which is broken and
eut away in the rough process of decortication, only 24 per cent. can be relied
on for an average yield with existing machmnery, and this is given by the Faure
machme.” It 18 thus not quite clear whether these are the results actually
obtamned at the Research Institute, Pusa, or only indicate Coventry’s per-
sonal opmiond and *expectations. It is all the more disappointing, therefore,
that this uncertainty has to be concluded by the opmion that ““1if the spinners
are truly desirous of developing this important industry they must encourage
the growers and offer a price more commensurate with the intrinsic value of
the produet.”” What is doubtless wanted 18 a rermnunerative demand. [Cf. Agre.
Ledg., 1898, No. 15, 466 ; Kew Bull., 1907, 1-8.]

Jadlan Industrial Uses.—1 came across no Natives of India who were
aware that the fibre could be spun into such fine yarn that 1t might be woven
into fabrics. In the case of Bhagalpur 1t 18 stated that i1t had been used some
twenty years ago in admixture with silk. Whether it is still so employed I
have been unable to discover, but throughout Bengal and Assam it is spun
into coarse thread, three strands of which are again spun together to make
fishing-lines and the cord of which the kas jalas or fishing-nets are made. While
travelling in Dinajpur and Rangpur I heard of one or two markets or annual
fhirs at which the fibre, the cord, or the nets of rhea were said to be regularly
offered for sale, such as the Bora Daroga mela and far at Kaunia.
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the cultivation and manufacture of rhea in India. I have quoted
figures of yield and prices obtained for bark and fibre, but I have not
attempted to give actual estimates of the cost of production nor of the
practical results obtained, because so far as I am aware these can hardly
be said to exist in connection with India. It would seem, however (to
judge by the yield of bark and of fibre reported from other parts of the
world, where rhea cultivation has been conducted on business lines), that
we have to suppose that the plant is infinitelv less productive in India ;
in other words, that India 13 not well suited for rhea production ; or that
Zhe plant has degenerated to a stock very much inferior to that which
exists in China, Japan, the Malaya, and America ; or that our system
of cultivation 13 altogether defective and deficient : or that the Indian
results have been much under-stated ; or, lastly, that the returns from
other parts of the world have been greatly over-stated. I cannot, there-
fore, attempt more than to allude briefly to some of the figures that have
been published outside the limits of India. In a report issued by Mr. L.
Wrav, jun., the results of the Perak Government cultivation are given
for five experiments. These varied in yield from 1,280 lb. to 2,508 lb.
of ribbons per acre, or @ mean of 1,656 Ib., which gave 1,173 Ib, of cleaned
fibre. With so splendid a result (very nearly double the usual figures
recorded for India) one would have expected the experiment to have been
announced as a financial success, but Mr. Wray tells us that with ribbons
at £7 a ton in London, a net loss of 8$18.30 per acre was sustained. Of
Wenchow in China 1t has been found that one cutting of 80,000 stems
vielded 3124 1b. of fibre per acre. It is thus possible that. adding the
other cuttings, the total return would have been 900 to 1,000 lb. of China-
grass.

Mr. E. Mathieu of Singapore has published a highly satisfactory
account of rhea cultivation in the form of a review of the results obtained
by the Director of the Botanic Gardens of Java. Mr. Mathieu supports
his views by reference to parallel results obtained in Amefica and
Algeria. He believes that after three or four vears’ growth a
Malayan plantation should yield in four cuttings 20 tons™ of stems
per acre, and that these ought to give 3'75 per cent. of clean dry
fibre or 1,680 Ib. per acre, worth in London £24 a ton, which would
yteld a net profit over working expenses of $102.30 per scre. If this
estimate be accepted, the Malay plantations would ¥ield 'fully double
the average outturn mentioned in connection with India. But even such
a splendid production falls far short of others that have to be recorded.
According to certamn returns published in connection with the Keru
valley, Cahforna, four cuttings are said to have been obtained a year,
making a total of 50,400 lb. of green stems, or a little more than double
Mr. Mathieu’s estimate for Malayan production and perhaps five times
the mean of all the figures given ahove in connection with Indian
experience. Mr. Charles Richard Dodge (Useful Fibre Plants of the
World, 89) gives 25 tons of green stems with leaves as a fair average for
California, and Hilgard mentions a yield at the Californian Experimental
Station (Bull., Nos. 90, 91) of 1,935 1b, of fibre per acre. From the experi:
mental cultivation of a small plot of B. nirea at Kew, it was calculated
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that the yield would be 29,000 Ib. (say 13 tons) of green stems after the
leaves had been removed. At Algiers (according to the late Director of the Algerian Yuelo,
Botanical Gardens—Mr. Hardy) the yield was 48,000 lb. of green stems 1,280 1b.
with their leaves, or 27,600 1b. of stems : this amount on drying is reduced
to 4,900 1b. and affords 1,400 lb. of fibrous thongs. But two such crops
may be obtained a year, so that the total of mbbons would be 2,800 Ib.
At Padua, according to M. Goncet de Mas, 26,300 Ib. per acre were ob-
tained in the second year, and 32,360 lb. per acre of stems without leaves
in the third year of the plantation. The last quotation worked out at
1,280 1b. of raw fibre. Lastly, M. Favier gives 1,285 lb. of fibre per acre
as the approximate average annual yield.

European Industrial Uses.—1 do not attempt to express a Uses of
definite opinion on this aspect of the rhea question, though essentially China-
necessary to gny full comprehension of the financial issues of production &rass.
in which India 1s at present concerned. The fibre would appear to be used
for sacking, sailcloth, belting, table-cloths, sheeting, shirting, dress cloths, Tecties.
laces, nets, thread, string, cordage, ropes, fishing-hies and paper. Wiesner
(Denkschr. Akad. Wiss. Wien. Math.-Nat., 1902, Ixxii., 7, 22, 28) makes ’
many references to the Chinese use of this fibre in the manufacture of
paper. On the authority of Karabacek (Das Arabische Papier, 28-9) he
states, for example, that it was used in ancient times in China for the pro-
duction of the best document papers. But the applications of rhea are more cunese Paper.
varied and diversified than those of almost any other known fibre. Still,
its progress in popular favour has been rémarkably slow. It is employed
at present very largely for giving strength to other textiles, ind has hardly
assumed an independent or recognised position of its own. It might
be said that its disadvantages are its abnormal strength and lasting pro- ojections to
perties under all vicissitudes ; its stiffiness and glossiness; its want of e
rustle ; its peculiar lustre (which has not caught popular fancy); and 1its
imperfections in dyeing (especially black shades)—these are the sort of
objections often urged against rhea. But 1t seems possible that they would
all disappear if two further adverse circumstances could be overcome, viz.,
first the necessity for special and expensive machinery, and second the specal
very high*cost of production. The difficulty that long obstructed rhea, Macuwers.
namely the discovery of a good decorticating and degumming machine
o, process hay, however, be said to have disappeared, and the chief
objection now advanced by the growers 1s that the price offered is not gost of)
remunerative, and by the manufacturers that more cannot be paid until a Froduction.
special positiorp has been secured for the fibre in the markets of the world.

In The Agricultural Ledger (1898, No. 15) are given 3} pages of references to
reports, books, newspapers, etc., in which information regarding Rhea will be
found. [Many of the additional sources of information consulted while writing the
present article have already been cited, but the following enumeration in sequence
of dates maf be added :—Schulte im Hofe, Die Ramiefaser, 1898 ; Sadebeck, Die
Kulturgew. der Deut. Kolon., 1899, 293 ; Times of Ind., Jan. 7, 1899 ; Ramdie,

Strags Settl., in Ind. Text. Journ., April 1900; Ramie, n Proc Inter.'Cong,
June 28-30, Oct.1-11, 1900 ; Schanz, Die Boehmeriakultur, China, in Der Tropen-
pflanzer, 1901, v., 126-36 ; Jumelle, Les Cult. Colon. (Indust.), 1901, 27 ; Greshoff,
Ramte, Dutch. E. Ind., in Indische Mercuur, Jan. 6, 1903 ; Van Maanem,
La Cult. de la Ramie, in Rev. des Culi. Colon., 1903, xin. 82 ; Whesner, Die Rohst.
des Pflanzenr., 1903, i1, 319 ; Birdwood, Anglo-Ind. Rev., Jan. and Feb. 1903 ;
Pioneer, Feb. and Aug., 1903; Van Maanem, Ramie and Ramie-Union, in
Ingssche Merouur, April 19, 1904 ; Edwards-Radclyfle, series of articles in Ind
Plant. Gaz., concl., June 11, 1904; Barraclough n Capital, April 21, 1904; .
Carpenter in T'rop. Agrist., May, 1904; Ind. Text. Journ., Jan. and Feb., etc., 1904.]
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BEHMERIA OR RHEA SUBSTITUTES.
Practically every fibre obtamned from the Natural Order UrTICACEZ or
the Nettles nght be meytioned as a possible RHEA SUBSTITUTE. These are,
however, referred by botamsts to two sub-tribes, viz. the ST/¥¢1N¢ and the
SzrintiLkss Nerries., Of the former may be mentioned Girardinia,
Laportec and Urtica, and of the latter Bawhmeria, Debregeasia,
Maoutia, Sarcochlainys and Villebrunea. These and a few gthet
allied genera are well known to afford strong and beautiful fibres. There is,
however, an objection to the former group that applies in nearly equal force
to all the species, namely that the poison of the stinging hairs renders it
difficult to collect the plants; and indeed in some mstances the poison is
absorbed and retamned by the fibre during the process of preparation. The

_stinging nettles are consequently an intractable group of plants, no single

member of which has assumed or seemis hkely to assume commgreial 1m-
portance in the modern commerce of any part of the world, even although
the fibres they afford are strong and exceedingly beautiful. The other group
—the stingless nettles—in addition to the China-grass or Rhea contains
several plants that are much appreciated in the countries where met with
plentifully, and mainly as sources of useful fibre. Several of these are also
capable of extended utilisation, should the necessities of commerce call
for new and diversified fibres. FEach possesses special features of its own,
and the chief difficulty that stands in their way 1s that which has retarded
rhea 1tself, namely that the necessity for their recognition has scarcely
arisen. By far the most promusing fibre of this series is Fillebrunea
integrifolia,

In the remarks that follow I shall deal as briefly as may be possible
with each of the more hopeful rhea substitutes, and, as customary, in the
alphabetical sequence of their scientific names —

Debregeasia hypoleuca, Wedd.—This large shrub is met with
plentifully on the margins of fields, by roadsides and watercourses, and
near houses, in the western temperate Himalava, at altitudes of 3,000
to 6,000 feet. It is best known by the following vernacular names :(—
puruni, tashidry (tushiyara), sidru, tashdri-sidr, sihdri, sanddri, sahsdri,
amrer, thand, pincho, prin, ete. )

It1s freely pollarded in October, and forms long, straight, willow-like shoots
which yield a faiwr percentage of hark-fibre; the shoots are also made into
crude baskets for local use. The fibre 18 very generally extracted by the hill
people and employed for ropes and cordage. Various methods of separatilg
and cleaning the fibre have been reported. Baden-Powell observes that the
shoots are not steeped 1n water but are dried, and when brittle are beaten and
the fibre collected. The fibre 18 reported to be exceptionally strong and of
special value for fishing-nets, because of 1its resisting the action of water. As
cordage and rope 1t 1s employed for all agricultural and domestic purposes by
the hill people, but I have never heard of 1ts being spun and woven nor have
I come across any account of a systematic production or even o£ a scientific
mvestigation of the fibre.

The closely allied species pb. wrelwtina, Gaud, perhaps hardly deserves to
be treated as distinet. It 1s a tall shrub of the sub-tropical Himalaya (espeqially
Eastern) and of the mountains of Western and Southern India and Burma—
common m evergreen forests. The following are 1its better-known names :—
Tashidri, kamhyem, kapsi, kurgul and putchaw. It takes the place very largely,
in the mountains of Western and Southern India, of the previous species on the
Himalayas It 1s also used by the Himalayan people, more especially on the
castern extremity, but 1s less plentiful to the west than the former. In the
Madras Manual of Administration 1t 18 spoken of as one of the chief fibreg, of
that Presidency. It 1s fairly extensively used in the Nilgin hills, and a consign-
ment was sent to Europe by the Glenrock Company which was valued at £70
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a ton! Mr. Cameron refers to it as one of the commonest and n‘aost conspicuous
plants of the Wynaad and Nilgiri hills. Its fibre he tells us is used for bow-
. strings, and * would appear to require to be better known to be much appre-
ciated.” In Ceylon it is used for cordage and stging especially suitgble for
fishing-lines.

Girardinia heterophylla, Dcne.—In commerce this is known
a8 N1peirRt NETTLE. There are three fairly well recognised varieties, viz.
(a) heterophylla proper, the condition met with on the temperate and
sub-tropical Himalaya from Marri eastward to Nepal, Sikkim, Bhutan,
Assam and Burma ; (8) palmata, the special form on the Nilgiri hills
and Ceylon ; and (y) zeylanica, the variety met with on the mountains
of Rajputana, Central India, the Central Provinces, and the Deccan,
south to Travancore. It iscommonly stated that palmata yields a fibre
superior to &ither of the others. It would be more correct to say that
palmate had been systematically studied and reported on in 1862 by the
late Mr. McIvor, Superintendentof the Horticultural Gardens, Ootacamund,
while the other forms, though known to be fairly extensively used by the
hill tribes, had not been separately investigated. Under these circum-
stances it seems likely to serve the purpose of the present work if all three
be treated conjointly. The following are the vernacular names best
known :—bickda, allé, awa, bhdbar, keri, sanoli, hord-surat, pha-pat,
tukak, serpa, herpa, ullo, kazu, shish-una, kubra, jurkanddlié, kunddli,
moti khajati (or moti-kajots), aqua, agarra, awak, ana, schorigenain, hpetye,
betya, bekshd, ete. [Cf. Agri. Ledg., 1898, 78-9.]

Production.—In the North-West Himalaya eirardinia takes the place of
Debregeasia in the higher and more interior or northern tracts; it occurs between
4,000 and 7,000 feet in altitude, and thus practically abovo the altitude of
Debregeasia. It is a tall, stout, much-branched plant that grows to a height of
6 to 10 feet and usually in the form of dense clumps which, owing to the very
poisonous nature of the stinging hairs, are left severely alone both by men and
animals. The plant is, however, fairly extensively utihsed by the hill tribes,
especially on the Himalaya, as a source of strong and durable fibre. The long
straight shoots are cut down in the cold season (August to October), stripped
of their leaves and buds at once, 50 a3 to remove a8 far as possible the stinging
bristles ; they are then washed for three or four days in water, and the fibrous
bark *thereafter drawn off as with hemp. Capt. Ramney, speaking of the
present plg,nt, not Debregeasia, says the shoots after being cut are exposed
to the open air for one night ; then stripped of their leaves and sun-dried ; next
placed in vessels and boiled with wood-ashes for twenty-four hours. The fibre
is thus foung tq separate easily and 1s removed, washed and sprinkled with the
flour of the grain kodra, and left to dry, when it is ready to be spun. Csampbell
observes that in Nepal this fibre is used in making an exceptionally strong cloth
called bangra (Agri.: and Rural Econ. Nepal), and Gamble and others use for
that cloth (as wmet with in Sikkim) the name gunny or gunnia; in Burma
rhea is called yun. *These names are doubtless derived from bhanga (which
signifies to break) and ganja—two words that, at the present time, are restricted
to the intoxica.tini‘groparty of hemp. The term gunny in modern commerce
is applied to a sacking made of jute,

t has already been mentioned that McIvor cultivated the form palmata
on the Nilgiri hills. The soil best sumited he deseribes as alluvial deposits such
88 are found in ravines. He sowed the plant in rows 15 inches apart and cut
down the young shoots for fibre twice a year, namely in July and January. In
doing so he left 6 inches of stem as the stool for future shoots. After each
cutting the earth between the rows was dug to a depth of 8 inches and manure

agpli . From the crop of July an average produce of 450 to 500 b, of clean
fibre may be expected. Of this 120 lb, will be superior quality, in other words
the produce of the very young and tender shoots, which should be assorted by
themselves at the time of cutting. The January crop will yield on an average
GOP to 700 lb. per acre. This fibre is, however, inferior owing to the shoots
being mature. Were flne fibre only desired, McIvor was of opinion it would
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¢ be nocessary to reap the shoots at an earher time, and perhaps more firequently

than stated. .
Finest The inner bark abounds in fibre, that of the young shoots being the finest
Qudhty and strongest and peculigrly silky and at the same time woolly. The shoots
when cut were allowed in McIvor's experiment to remain as they fell for two
or threo days, by which time thoy had largely lost their stinging property but
were phable enough to allow the bark boing peeled off and separated from the
Preparation of  leaves The bark was then tied in small bundles and dried 1n the sun. When
Fibre quite dry the ribbons were beaten with a wooden mallet, which caused the outer
bark to fall off and leave the fibre comparatively clean. The fibrous part
was then wrapped up mn small bundles and boiled for about an hour in
water with wood-ashes. The fibre was thus removed and washed as rapidly
as possible 1n clear running water, after which 1t was bleached as with flax
or hemp.
Nothing further 18 known of the above experiment, but it may be inferred
that the result was not considered & financial success since the endeavour to
> grow the plant and sell the fihro appears never to have been repeated in any
part of India. -
Burma. By way of concluding 1t may be said that, in connection with the inquiry
into rhea fibre in Burma, mformation was received of what was called Wild-rhea—
a plant fairly extensively used as a source of fibre by the Shans. On a botanical
specimen bemg furnished this was found to be Girardinia heterophylla,
called by the Shans hpetye Mr. Carr, Deputy Conservator of Forests, Mandalay,
wrote that the fibre was not considered so good as gun (rhea) and was not used
much by the Burmans. The Palungs, however, were said to mix it with gun. It
is somewhat curious that the Jabako and Angaim Nagas also employ @irardinia
Mixed with fibre mixed with their ban-rha ( Fillebrunea) or with cotton, and m Europe the
Wool or Cotten  opinion formerly prevailed that the special feature of Nilgir1 Nettle fibre was
the case with which 1t could be mixed with wool, a property not possessed by
rhea, and due to the woolly nature of Gérardinie.
Properties.—Recently, however, as a consequence of inquiries made at the
Industrial Museum, Calcutta, a sample of the fibre was sent to the Imperial
Institute for report. Dunstan furmished a reply which has been issued by the
Reporter on Econorme Products as a Commercial Curcular (1908, No. 1). The

Boiled.

following abstract may be here given :— .
Special Featu ea It 18 evident that these results confirm those of Cross and Bevan, bub
of Interest indicate that the present sample is less susceptible to the prolonged action

of alkal (as shown by the b-hydrolysis) and contains a larger percentage of
erllulose. The fibre of Gérardinia heterophylta is remarkable for its ability
to withstand the action of alkaly, 1ts richness mn cellulvse, and the length of 1its
ultimate fibre. There can be no doubt that the product s of excellent gsality,
and 1t seems highly probable that, if 1t could be prepared on a commercial scalo,
1t might take a high position among toxtile fibres.
Mr. B. J Rose, of the Indian Trade Enquiry Office, 73, Basinghall Street,
London, E.C, obtained a commereial valuation of the fibre which was as follows :—
“ The small sample of the prepared fibre of the Nilgin Nettle (G{rardinta
heterophytia) received from the Reporter on Economic Products was sub-
Flax mitted to a fibre broker, who reports as follows :—‘ We have examined the sample
Substitute. of vogetable fibre, and beg to report on same : mieroscopical examination reveals
similar structure to flax, appearing, however, to be meffectively retted ; soft
und more opon than flax, also of a more downy nature. Length and fineness
similar to flax and shghtly more silky. In our opmion this fibre is more likely
to be employed uinder similar econditions to the flax fibre than as a wool substi-

tute. We value the fibre at £20 per ton.’ ” [See also p. 151.] R
DEP, Laportea crenulata, Gaud.,; the FEVER or DeviL NETTLE. An
by 5187. evergreen shrub met with m the tropical Himalaya from Sikkim eastward
N‘f,‘t’t‘le, to Assam, Burma, Ceylon, Perak, Java, etc. Is known by the following :—
Surat, chorpatta, moringi, sur-nat, mealumma, pheytakyee, etc.
Most This curious plant may be described as the most posonous of all the nettles

Loisonous of of India, although compared with the preceding it is harmless looking. Its
stinging hairs cause excessive burning pamns, which last for days, augmented on
the part bemng washed ; at the same time it produces violent sneezing and copious

running at the nose and contraction of the jaw with severe swelling of the part

affected. J. D. Hooker (Him. Journ., 1852, ii., 188); Masters (Prod. Angams
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Hills); Boddome (FL Sylv , ii , 306), and many other writers allude to the poisonous
property of this plant.

Properties.—The bark 18 known to yield a strong and fairly useful fibre, the
ultimate cells of which measure 8-16 mm., but its gregt loss on hydrolysis, together
with its poisonous property, stamp 1t as unlkely ever to become of colnmercial
importance. The Indian plant 18 closely allied to F. canadensis, the fibre of
which at one timoe was of importance in Europe and which recently has been
proposed for cultivation i France as a substitute for rhea.

*Maoutia Puya, Wedd.,; Agri. Ledg., 1898 No. 15, 120-6, and pl.
Is known as pua-hemp, and Nepal Hemp, and by some writers as Wild-
rthea, poi, pua, puya, yenk, kywmky or kienki, puttantr, sat-sa or sat-sha
or sap-sha, etc. A shrub from 2 to 6 or even 8 feet in height, fairly plentiful
in the damp forests at the foot of the Humalays from (Garhwal eastwards
through Nepal and Sikkim to the Khasia hills and the mountains of

Burma, at altitudes of from 1,000 to 4 000 feet. .

This*is %yrely a wild plant and 18 nowhere cultivated 1t does not grow in
the forests but frequents glades and open places, overrunning abandoned fields
It sheds its leaves in winter, comes mnto fresh foliage about May, and flowers
and fruits in August and September ; the shoots intended for fibre must be
cut before the fruit matures.

Properties.—Mr. G. A. Gamime described (in 1890) the preparation of tho
fibre at Mungpoo in Darjeeling, his description coinciding in almost every
particular with Dr Campbell’s account written in 1847: < The barkis peeled
off the stems in long strips; boiled in water, thickened with common wood-
ashes until 1t is pulpy; then as much as possible of the adhering bark 18
separated from the fibre by alternately beating with & wooden mallet and wash-
ng in cold water. After this the water 1s rinsed out, and each bundle of fibre 1s
thickly covered with a paste of micaceous clay, and dried When thoroughly
dry, the clay and the remaining bark are easily shaken off, leaving the fibre in
a state fit for use. If fibre 18 required free from dust, 1t 1. ropeatedly rinsed
until the water runs clear, and then re-dried. The white or bluish-white clay
found here and there, near streams, 18 preferred as it gives the fibre a good
colour. If 1ts appoarance 18 of no consequence, yellow clay 18 said to be
as effective. 1 do not know whether the action of the clay s altogether
mechanical or not. A few samples which were prepared by treatment with
lime and chalk were coarse in appearance and rough to the touch ; those treated
by clay, on the other hand, were soft and silky.” It need only be added that
Gagumie says “ pua is chiefly used for fishing nets and hnes. I am told that
formerly the Lepchas made cloth from 1t, but the contraction and expansion
readily gaused 1n 1t by atmospheric changes made 1t uncomfortable and un-
desirable for wearing apparel.”

Sarcochlamys pulcherrima, Gaud.—A large shrub i Assam,
sthe Khasia hlls, Sylhet, Chittagong and Burma, and distributed to

Sumatra. It bears the following names :—golab jam, dogal or ddggdl,
sonaful, tsatya, shap-sha-pen.

This bark®gaves a good rope fibre, and the leaves and twigs in conjunction
with the bark of ltbieria are used in Assam in the production of a madder-
brown dye.

Urtica dioica, Linn., also U. parvifiora, Kozb.—Onc or both
of these splants are met with plentifully near human dwellings on the
Himalaya (up to 12,000 feet) from Kashmir eastward to Assam and
Burma ; also on the mountains of Central, Western and Southern India,
at altitudes of from 3,000 to 5,000 feet. They are given the same names
as Girardinia.

Properties.—The young tops and the hypertrophied shoots (caused through the
parasitic action of an aecidial fungus) are largely eaten on the Himalaya. Nettle
fibre was the textile of certain purposes in primitive Europe (Hohn), and still is
in use. The word Net is derived from the same root as Nettle A knowledge
of their fibres prevails in India, but 1t can hardly be said they are manufactured.
Gubbins doubtless was alluding to Urtiea parvifiora when he said that the

163

URTICA
DIOICA

D.EP,
v., 177-80.
Pua Hemp.

Sikkim
Wild-rhea.

Ribbons of
Bark boiled n
Wood-ashes,

Clayed.

Use of Lime,

D.E.P.,
vi., pt. ii,,
476.
Daggal
Fibre.

D.EP,
vi,, pt. iv,,
215-6.
Common
Nettle.

Edible Parts



BEHMERIA

VILLEBPRUNEA CHINA-GRASS SUBSTITUTES
INTEGRIFOLIA . o tho fib
* plant is cut in October and sun-dried ; when brittle it is beaten and t,h.e re
separated. * Seemng 1t stated that there was considerable labour required in
Fibre. cleaning the fibre, I made particular inquries on this head ; as far as I could
¢ learn, there is no greater trquble in cleaning the fibre of the Urtica, when merely
: dried, than is experienced with the hemp of the hills which is not retted in
water,” The fibre is said to be employed for making ropes. [Cf. Hanausek,
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 88-9.]
D.EP, Villebrunea integrifolla, Gaud.; Agri. Ledg., 1898, No. 15,
‘"'épt' V> 108-19, and pl.; Risa Fisre. This small tree or bush is met with on
]2:. a r the Eastern Himalaya to Assam, the Khasia hills, Sylhet, Manipur,
vvlisld-:hea Chittagong, and right across to the other side of India; on the Deccan
of Assam.  Peninsula from the Konkan southwards,and lastly in the Andaman Islands.

Mesakhi Fibre,

Deccan

Bombay
‘Wild-thea

Ban-rhea

Semi-cultivated.

Natural
Habitat.

Varjous
Wild-rheas,

It is the bon (wild) rtha of Assam, also ruza, risa or ree, juita, bon-kotkora,
likoi or likoikhun, lipic or lpiah, kaphitki.

*  History.—It affords both the red and the white fibre made known
by Hannay in 1850 under the name of mesakh:. In Ilact Dalton
affirmed years ago that Hannay’s mesakh: was the same as his bon
riha. Royle suspected Dalton to be correct and I have little or no
hesitation 1n saying that he was so, though it is curious that none
of my correspondents in Assam or on the castern frontier anywhere
have sent me either the plant or the fibre under the name mesakhs,
nor was that name mentioned to me during any of my numerous
explorations on the Assam frontier.  Although fairly plentiful in the
Decean it does not seemn to have a vernacular name, nor apparently is
1t known to afford a uselul fibre by the people of Western India. During
a brief tour in Coorg and the Wynaad some short time ago I personally
endeavoured to learn something about this plant. It was found plentiful
in the lower damp valleys near the cardamom plantations, but no one
seemed aware of its being of any value. Debregeasia velutina was
pointed out as the only known wild fibre plant. Subsequently one
writer, in response to my account of Villebrunea (Agr. Ledg., lc.),
affirmed that wild-rhea was plentiful in Salsette and the fibre regulsrly
exported up the Persian Gulf, but on being asked for a sample, sent a
plant which was neither rhea nor any of the rhea-substitutes, thus once
more demonstrating to what extent the bugbear ban- (wild) rhea has
obstructed the natural development of India’s fibre resources.

A botanical specimen of the present plant was sent from Asgam to the
Herbarium, Royal Botanic Gardens, Calcutta, by Jenkins early in the *fifties
On the label of that specimen is recorded the following—* This is the ban-
rheea from which the Chma-grass cloth fibres are prepared.” I mention this
crrcumstance as of historic value since it proves that the so-called wild-rhea of
the early Assam investigators and the bon (ban) rhea pointed out tc me on numer-
ous occasions, during explorations in Assam and across the north-eastern
frontier intq the country of the Mikirs, Nagas, Singphos, Jabakas, Manipuris
and other tribes, is the self-same plant of which so much had been said fully half
a century ago. In the country indicated the plant 18 indigenous, byt so far as
I could discover, 18 nowhere systematically cultivated though doubtless en-
couraged to grow and even planted along embankments, roadsides and other
suitable situations with a view to affording a ready supply of fibre. In”its
purely wild habitat it frequents demp glades near streams, though with its
roots well above water-level. Because of its being an indigenous plant and
called ban-_(wxld) rhea there arose the very mistaken notion that it was the source
of the cultivated rhea, and still more perniciously the idea that rhea fibre could
be l;:rocumd in India from a wild source for little more than the cost of collection,
and further that all that was necessary to secure a never-failing supply was to
plant out waste lands with the wild rhea. T have already fully disposed of these
absurd notions and need hardly repeat that the wild-rhea of Burma 1s Girardinia,
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the wild-rhea of Sikkim Maoutia. and the wild-rhea of Assam the present species
—three plants that are as remote from rhea proper and from each other as
they could well be. They are all nettles it 18 true, but there the resemblance
beging and ends. They are different botanically, chemically, industriklly and
agriculturally. To continue to think of them as wild forms of rhea is the
blindfold acceptance of a name at the probable expense of a future trade. To
places this wonderful fibre—wild-rhea of Assam—on the markots of Europe as
equgl in price, merit and industrial application with the wild-rhea of Burma,
would in all probability be to condemn it to complete neglect. It has merits
and properties of its own as different from rhea itself and from all other wild-
rheas as from flax. It would, therefore. be of great advantage were some en-
tirely distinct name accepted and recogmised in Europe as the commercial name
of this fibre, such, for example, as that which I havo ventured to assign to it
above, namely its Naga name Risa

Conditions of Cultivation.—According to the opinion hitherto published, it
may be propagated by root-cuttings, by slips, or by seed, and its cultivatioyg
conducteéd on the same lines as with the willow in Europe. It is said to be grown
largely by th® hiil tribes on the north-west of Yunnan, and by the Singphos and
Dhoanneas of the Assam north-east frontier to a small extent only (Hannay).
The tree when left unmolested attamns a girth of about 2 feet and a height of
from 30 to 40 feet It s abundant within the v.llays bordering on the Khasia
and Garo hills. It 18 only found in mixed evergreen forests, and is not gre-
garious. It thrives principally in shady damp places on the sides of streams,
but does not grow at all on the plains or in places exposed to the sun. The
tree flowers in March, and the seeds ripen in April (Lloyd). I collected the plant
ropeatedly on the plains of Assam proper, for example on the embankment of
the Rajghur in Sibsagar, and at Nahor Ram 1n Tezpur It 1s vury plentiful at
Tingali, at the foot of the Jabaka Naga hills, growing on loose soil wath plenty
of water. It could be grown on the sloping banks of most of the depressions or
hullahs within tea estates—lands which at present are not only waste, but often
a source of pomitive danger to the tea plant.

Collection and Separation of Fibre.—The trees are pollarded during the
months of November to February, and the young shoots become available in
June and through the rains. The fibre is extractoed from the branches in exactly
the same manner as from Behmeria niven. only the fibre 1s longer. One
man preparing risa can get as much fibre 1n the same time as three men pre-
paring the cultivated rhea fibre (Lloyd). The young shoots begin to appear
in May, and these alone are used for fibre. The Naga way of preparing the
ribbons is quite different from the Assamese. The cuttings are best made
froth May to October, during vhe rainy scason. The shoots are carried to the
villages, where the outside green skin or bark and alittle shmy matter arescraped
off. Thén the rbbons of purtly cleaned fibre are stripped from the shoots.
The insido of these ribbons 18 next scraped with a knife so placed in the hand as
to allow the edge to rest against the forefinger. The strips are drawn through
srepeatedly in order to remove the simy and gummy substances from the inner
face. After being cleaned in this way, the ribbons are left to dry in the shade.
When fully dried they are next steeped in water and wood-ashes for about
twenty-four hpurs, and then boiled in rice water for four hours. The fibre will
be then fourd tosbe quite free from gum, and may be separated into fine
threads. This is, however, a tedious process and is mostly carried on by the
old people of the villages. The Assamese, on the other hand, take off the
ribbons when the shoots are in a half-dry state and do not first scrape off
the outergbark and gum. They also leave the inner face coated with the
slimy substance. They purnify 1t in a coarse way by washing in lime and then
twist it into twine, or simply divide up the ribbons and without any prepara-
tidh twist these into twine. This 18 employed 1n making the nets used to catch
deer (Severin).

Yield and Utllisation.—Col. L. A. M. Lumsden, C.B. (of Lumsden’s
Horse) was good enough to supply the thongs of bark thet were furnished for
examination and report. These were stripped from wild plants that had not
been cultivated nor pollarded to produce special fibre-yielding shoots. The
consignment was, therefore, very mixed and an allowance has to be made for this
@rcumstance. The following facts are instructive. The green branches stripped
came to 36 maunds 32 seers; the green ribbons of bark obtained from these
weighed 3 maunds 30 seers ; and the dry ribbons, without any preparation other
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: 3 'The tibre 18
than drymg in the shade, came to | maund 30 seers (Lu‘ms'dw). The
used mn %,hegmanufacture of & coarse cloth, but chiefly for fishing-nets (H&nl?tly)-
In the Garo hills the fibre 18 only prepared in small quantities and for home

i i i for mixing
consumpuion. The people use it 1n making nets, and in certain cases
with sxlllor n makmgpclcﬂh (Lloyd) In the Jabaka Naga country it 1s valued

1
because of 1ts great strength. It 18 coarsely woven nto the bags that are carriec
over the Hhuﬂléer. These are ofton beautifully ornamented, being embroidered
with dyed thread of tho same fibre (Phullips). The Nagas believe that the harder

the thread 18 spun the stronger 1t becomes (Severin).
Properties of the Fibre.—Iu 1853 Capt. Thomson reported that

for canvas or lines the fibre required only to be known to be gener-
ally used for these purposes. Royle published the results of a com-
parative study of the fibre supplied by Hannay as follows :——Petetsbqrg
clean hemp, broken with a weight of 160 1b.; Jabbalpur hemp, with
¥J0 1b. ; China-grass, with 250 Ib., rhea with 320 Ib.; and wild-rhea with
340 Ib.  These were the results obtained half a century ago, but still no
progress has been made with this fibre. In March 1897 I collected person-
ally a supply of bark in the Sibsagar district, and submitted the same
for examination to Mr. Melrose Arnot, at that time Chemist of the Bally
Paper Mills, He reported that the fibres separated from the bark were
beautifully white and of a fine silky lustre and measured 25 to 30 mm.
long and 0-013 mm. in diameter. They were cyhindrical or nearly so,
and tapered at both ends; they had a small central canal and thick
striated walls; a pecto-cellulose very smmlar to flax, but much finer
while being equally long.  Arnot then added, “As compared with
the fibre of Bwlmeria nivea this 18 exceedingly fine, indeed it 1s
one of the finest fibres I have ever measured, and although not
anything hike so fine in the individual fibre, the filaments are long and
strong, and I have no doubt that in every respect the material would
prove more casily workable on textile machmery, and it would un-
doubtedly produce very much finer textures than Bwhmeria nivea.”
“The colouring matter contamed 1 the bark appears to be well worth
serious study.”

These results were only just what might have been anticipated :
no one can scrape the bark off a young shoot and procure a sample of
the fibre without realsing that 1t must be very valuable. But m order
to have an independent opinion I desired Col. Lumsden to procure me
the supply of ribbons alluded to above, and these were forwarded to the
late Sir F. A. Abel, Director of the Imperial Institute, London, with the
suggestion that Prof. W. R. Dunstan might be invited to examine and
report on the fibre. : '

On April 28, 1898, 1 forwarded the fihre along with a letter in which the
tollowing occurs :—* During my explorations in Assam I gave special
consideratton to the ban-rhea. I found, as T had suggested in the
Drctronary, that while related no doubt to Bahmeria nivea it was a
perfectly distinct plant, namely Villebrunea integrifolia. It can be
grown on all waste lands ; it has little or no gum, will give a high return
where Rhea fails ; is a very fine fibre, and perhaps as strong, if not stronger,
than China-grass. On these considerations I contemplate making an
effort to bring this fibre to the attention of commerce, and I shall be
very grateful if you can see your way to secure the co-operation of the
Officers of the Research Department. I desire to have the fibre exe
amined both chemically and industrially. For the latter purpose I
shall be glad to send a larger consignment on hearing from you. The
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ribbons have been simply stripped off the stems. They have not
been cleaned in any way, and the loss no doubt will be found serious.
The plant produces shoots 20 feet long; the burk strips off easily, but
no doubt machinery could be readily designed to produce a cleaned
and partly bleached raw fibre. Perhaps the most important point
connection with this fibre is that it could be produced at a third the
price of Rhea.”

In October of the same year I had the pleasure to receive Dunstan’s
report, and the following passage sets forth his results and conclusions :—
“ Unfortunately the untreated bark-fibre was sent for examination, con-
sisting of the bark peeled from ths plant—containing the bark-fibres in
strips from 3 to 5 feet m length. The only course to adopt was to imitate
a8 nearly as possible the retting process adopied on an industrial scaleq
which the almost complete absence of gum rendered possible. Two
samples of fibre were reccived. A small quantity of each was placed 1n
dishes covered with water and allowed to stand for about three weeks,
after which time one of the samples was sufliciently soft for the fibre to
be removed. This was carefully combed and picked, and by this means
about 10 grams of a nearly clean brown fibre in long silky threads were
procured.” The fibre thus treated was then submitted to the usual
chemical examination, and commenting on the same, Dunstan adds :—
*“ It is interesting to compare these numbers with those obtained in the
examination of the fibre of Bwhmeria nirea made by Messrs. Cross
and Bevan. Watt has pointed out that these two fibres are certainly
distinct ; the Ban-Rhea may be the more important of the two, owing to
its growing wild on waste land, to 1ts containing little or no gum, and also
because it furnishes a silky fibre at least as strong as China-grass.” “A
comparison of the results of the examination of these two fibres clearly
brings out the superiority of the Ban-Rhea, especially in regard to its
smaller loss by hydrolysis and its higher nitration number. At the same
time it must be remembered that the process adopted in treating this fibre
1n the laboratory only very roughly approximates to that which would be
used on @ large scale. Portions of the original samples have been submitted
to a fibre expert, who reports that they can be readily treated by a special
and simple process which has recently been devised. Further imforma-
*tion as to this process can be supplied if this aspect of the matter is thought
to be of importance.”

I need only add to the above that I purposely sent the ““ untreated
bark fibre > from the belief that perhaps Dunstan might like to
have the opportunity of seeing everything contained in the bark and
thus learning its good as well as its bad points. The fact that it lent
itself togsimple retting is a point of infinite value which might not
have been discovered so soon, nor told us with such force, but for
thg happy accident of my having imposed on Dunstan the necessity
of having to separate the fibre for himself. Comment seems almost
superfluous. The report demonstrates the superiority of rwsa fibre
over ordinary rhea in regard to strength, texture and composition. The
results cannot but be considered as most important, and should com-
mend this new fibre to the favourable attention of all persons interested
# vhea, rami and the alhed rhea-fibres. As a catch crop to the tea in-
dustry risa has perhaps no rival, certainly no equal. The fact that this
fibre may be cleaned by simply retting the ribbons of bark (after the
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fashion of jute) is perhaps of even more interest than its exception-
ally high merit as a textile. Expensive decorticating and degumming
machingry and methods. are thereby rendered unnecessary. It is thus
possible that the fibre could be turned out at a price that would not only
undersell 7hea, but for certain purposes compete with flax, if not with
jute itself. At all events the cultivation and separation of a crudely
cleaned fibre of great merit might easily enough be accomplished by
even the poorest agriculturist. While 7hea must of necessity co_mma,nd
capital and enterprise, 7isa can be developed by the peasant. Indian and
English newspapers and periodicals have meantime been flooded with
the usual quinquennial dose of the will-o’-the-wisp controversy on the
favourable or unfavourable aspects of rhea cultivation in India. Hardly
4 word has been said 1n commendation of this interesting fibre, which
thus seems destined once more to lapse into oblivion. P

BOMBAX MALABARICUM, DC.; Fl. Br. Ind., i., 349 ; Gamble,
Man. Ind. Tunbs., 90 ; Pharmacog. Ind., i., 215 ; Cooke, Fi. Pres. Bomb.,
1., 120; Duthie, FL. Upper Gang. Plain, 1., 98; MaLvacEx. The Red
Silk-cotton Tree, semul, pagun, rokto-sumul, sumbal, bouro, semar, sdur,
sdvara, mundla biéraga-chettd, puld, bdurla, sdlmali, letpan, etc., etc. A
large deciduous tree common throughout the hotter forests of India,

Burma and Ceylon.

The tree yields a dark-brown Gum which is sold in the bazérs under the
name mdcha-ras  Another vernacular name for the gum is supdri-ka-phul,
‘“ produce of the betel-palm,” the name supdr: bemng said to be given to the
blunt thorns of Bembar by children who masticate them instead of the fruits
of Arecn Cateenw (the true supdr). The gum only exudes from portions of the
bark which have been injured by decay or sects, for incisions in the healthy
bark do not cause it to flow. It 18 collected from March to June, and is used
as & katira or hog-gum  Moodecn Sheriff (Mat. Med. Mad., 1891, 61) says there
are three market qualities of sémul gum, of which the first fetches Rs. 12 per
maund, and the third Rs. 8 The gum 18 used in medicine. It 1s very astringent
and 18 used by both Hindus and Muhammadans in diarrhea, dysentery and
menorrhagia. '

The inner bark of the tree yields a good FIBRE suitable for cordage, and
the seeds afford the so-called red silk-cotton or semul-cotton, a fibre 400 short
and too soft to be spun, but useful in stuffing pillows, ete. It has also been
talked of as a paper-fibre. The smoothness of the floss is believed to prevent
its felting, and hence in the textile industries 1t could only be employed to mix
with other fibres in ordoer to impart a silky gloss. Its only important utilisa-
tion, however, 18 in upholstery. But 1t should be observed that Buchanan-
Hamilton and other writers have considered 1t as apt to deteriorate and become
lumpy, distinct defects i upholstery. There are four plants whicn may be said
to be the silk-cotton plants of India, viz:—(1) Eriedendron anfractuosum, DC.;
(2) Bombax malabaricum, DC ; (3) Cochlospermum Gosaypium, DC. ; (4)
Calotropis gigantea, R Br. [For further information see Calotropis, pp. 207-8.]

The flower-buds of Bembax constitute an article of Foop, being gaten as a
pot-herb.  Some years ago it was reported that the estimated amount annually
consumed in the Central Provinces was 5,000 maunds (Nicholl, Ezc. Rept.,
1878-9). The root of the young tree (semul-miusla) 18 said to be a MEDICEIE
and used as an alterative ; it 18 made into a confection with sugar and ghs and
admmistered as an aphrodisiac or as a restorative in phthisis, The young fruits
(mardti-moggu) are stimulant, diuretic, tonic, and expectorant. The wholesale
price is quoted for Madras as about Rs. 3 per maund. The TIMBER is not very
dursble, except under water. It is used for planking, packing-cases, toys,
fishing-floats, coffins, the lining of wells, ete, It is also sometimes made into
cat des and water-troughs. The tree is called the yama-druma or tree of the
infernal regions or of the god of death, because it makes a great show of flowers
and produces no fruit fit to eat. The cotton is made into tinder, and the wood
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BONES AND BONE-MANURES . FLABELLIFER
+«Tal Palm
used in the Ahmedabad match factory. Of all readily available timbers it is
one of the most suitable for that purpose. ({[Cf. Joncs, Select. Ind. Pl., Aas.
Res., 1795, iv.,, 296; also Hardwicke, 1799, vi., 367 ; Taleef Shereef (Playfair,
transl.), 1833, 28, 103, 167 ; Lisboa, Useful Pl. Bomb., 1884, 17; Monier—Wllliams,
Buddhism, 516 ; Ind. Med. Gaz.,, March 1888 ; Morris, Cantor Lect., Journ. Soc.
Arts., Sept. 27, 1895, 897 ; Biscge, List Hyderabad Trecs, 1895, 3 ; Kanny Lall
Dey, dndig. Drugs Ind., 18968, 48-9; Ind. For., Nov. 1896, 22, app., 60: Kew
Buil, 1896, 205; Innos, Jungle Prod., 1896-7 ; Mukerji, Handbook Ind. Agrs.,
1901, 322; Hannan, Tert. Fibres Comm., 1902, 70-9; Cunningham, Plagues
and Pleasures of Lije in Beng., 1907, 182, 303-7; Hanausek, Micro. Tech. Prod.
(Winton and Barber, transl.), 1907, 68, 368.

BONES AND BONE-CRUSHING MILLS: BONE- DEP,
MANURES,ete.; Voelcker, Improv. Ind. Agri, 113-8 ; Basu, Use of v., 171-2.
and Trade in Bones, Beng.; Fuller, Use of Bones in Cent. Prov.; O’Conorq Bones.
Rev. Trade Ind., 1901-2, 29-30 : Lcather, Manures and Manuring, Agri.

Ledyg., 1897, No. 8, 163-71 ; also Util. Bone-dust Pb., Rept. Dept. Land Rec.
and Agri. U. Prov., 1891-2, No. 15, 45-8 ; Mollison, Texthook Ind. Agri., i.,
86, 110-3.

For some time the export of hones and bone-manures from India was much Value of some
deplored by writers on Indisn economy. The majority of the scientific in. Manures. b
vestigators whose publications have been enumerated above have, however,
pointed out, first, that the Indian soils as a whole are not deficient in phosphates
of lime ; second, that bones contain, in view of their cost, too small a proportion
of nitrogen to justify their use; third, that cercals are not so much benefited
by bone-manures as by nitrogenous manures; and fourth, that 1t 18 the roots
which are not grown as ficld-crops in Indias that are most immediately and
successfully treated with bono. TFor these and many other reasons it has
been contended that to the Indian cultivator, as matters stand at present,
it is perhaps more profitable to sell the bones found on his fields than
to utilise them as manure. Mollison, however, observes that * The rayat
could, if he took the trouble, collect in somo districts quantities of bopes, the
cost of which would be cartage and his own labour. He could grind the bones
into powder . . . and by simple process of fermentation make the bones more Bone-meal.
soluble and, therefore, more quickly acting than in their natural condition.” If
these operations were conducted in the rayat’s spare time and the value of his
labour more or less discounted, I have no doubt that the bone-manure would
be feund as cheap as any other manure procurable. ‘ Bone-meal has been
found specially useful with sugar-cane, and to some extent is used with both tea
and coffea

Mitis.—In all districts tapped by railways or navigable canals and rivers, bones Trade in
are systematically collected and conveyed to important centres, more especially Bones.

aport towhs, where bone-crushing mills and bone-manure factories have been
established. In 1891 there were 13 such works that gave employment to 491
persons. Steadily these increased, and in 1900 there were 18 works employing
991 persons. These are distributed as follows :—Seven in Madras, 6 in Bombay,
2 in Sind, 2 ig’ Bengal, and 1 in the United Provinces. Thus bone-meal and
superphosphate are regularly manufactured and on s faitly large scale in India,
but as the local demand is limited the produce is mainly exported. It is not
possible, however, to furnish separate returns for the traffic in raw bones as
distinct fro? the prepared bone-manures. In 1884-5 the exports were 18,383 tons, Fxports.
and from that quantity they have steadily increased. Apparently they attained "
their highest magnitude in 1900-1, when they stood at 112,051 tons, valued
at Re. 58,41,916. For the yecars 1902-7 the figures were: 1802-3, 100,391
tons, Rs. 54,07,967; 1903-4, 74,788 tons, Rs. 41,67,119; 1804-5, 68,203 toms,
Ras. 37,61,480; 1905-6, 87,552 tons, Rs. 49,78,778; 1906-7, 93,760 tons,
Ras. 56,456,241,

BORASSUS FLABELLIFER, Linn.; Fl. Br. Ind, vi., 482; D.EP,
Gamble, Man. Ind. Timbs., 737 ; Pharmacog. Ind., iii., 519 ; Agri. Ledg., i, 495-504.
1994, No. 20; Brandis, Ind. Trees, 1906, 657 ; PaLME®R. The Palmyra FPglmyra.
Palm, Brab-tree, tdl, tdd, dral, panai-maram, pand, pané-mara, darakhie-
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FLABELLIFER THE PALMYRA OR BRAB PALM
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tdri, tanbn, etc., ete. The name “ brab,” commonly used in Bombay, is
derived from the Portuguese brara,  wild palm.”

It is mow known that the Talipot Palin of the older writers was not Borassus
but Corypha wumbracielifera. B. flabellifer is an erect gruceful palm, dieclous,
with torminal crown of fan-shaped leaves. It 1s believed not to be indigenous
to India, but is now cultivated and run wild throughout tho plams of India,
Burma and Coylon  Symonds speaks of the * Palmyra forests * of Tinnevelly.
1t 13 probably a native of Africa, although its prosent African congener,
B. .Ethiopwm, i3 slightly different. Sadebeck (Die Kulturgew der Deut Kolon ,
313) says that B. flabellifer, var. wthiopum, Mart, does not yield the Piassaba-
fibre  Waesner (Die Rohst. des Pflanzenr., n., 454-5) details a careful micro-
scopical oxamunation of the differences between the fibros of €Cerypha and
Borasson A distingmshing feature of the two palms is the swelling in the
upper stem of the African forin. A comrmon supposition 18 that the African
slant becarne oxtinet owing to the tearing off of the young leaves for fibre,
and the same fate was onco smd to threaten the palm in Ceylon t grows
readily 1if protected from eattle, ete , and 18 & valunble tree for chocking sand-
dnft = But E. J. Butler (dgri. Journ. Ind, 1905, 1, pt. 1v, 304-10) doseribos
a fungal disease that threatens to prove very destructive.

Properties and Uses.—Every part of the Palmyra is turned to account in
some way or other, and a Tamil poem enumerates 800 uses of 1t. There
are, for examplo, five FIBRES . —A loose fibro which surrounds the base of the
loaf-stalk ; a fibre which may be separated from the leaf-stalk; & fibre called
tir which may bo propared from the interior of the stom, a fibre or coir
derived from the pericarp; and tho fibrous matorial of the leaves. The
leaf-fibro 13 utibsed 1 tho manufacturo of the basket-ware of Madras, pro-
duced at Pulikat in Chingleput, IKimedi in Ganjam, and Bezwada in Godavar,
otc. Fme strips of the leaves specially prepared and dyed are plaited into
braids and worked up into fancy boxes m nests, cigar-cases and the ko At
Diamond Harbom near Calcutta, hats have for many years been made of this
matenal and sold to the European sailors who wisit Calcutta. A recent inquiry
mto the braiding materials of India reveuled the fact that aftor Borassus,
Corypha. Vipa, Phenir. and Clinogyne were the most hopeful. [Cf. R.EEP.,
Ann. Rept and Prog., 1897-8, 2] A few years ago nvestigations were
mstituted 1n India with a view to determumung the extent to which the cord-
like fibres might be employed 1n brush-making, as substitutes for the American
pussaba  tibre and the Coeylon kittul (Caryota wrens), So far indications
have not been obtamed of a very great demand for these special Indian fibres.
The stem or &ir fibre 18 preparced n some special way by the fishermen so that 1t
becomes phable and can bo plaited into fish-traps It is neither spun nor twisted,
a mingle thread or fibro-vascular bundle being used ; the method of pyeparation
adopted by the fishermen has not as yet been made public. [See also Brushes and
Brush-Making, p. 187, also Caryota urens, p 286 ] The export trado in 4! cowr
(or *“ Palm Fibro,” as 1t 18 often called) centros largely in Tuticorin $4nn. Rept.
Ind Mus, Calc, 1899-1900, 15). Tho leaves themselves are found serviceablé
for fans and 1n thatclhing. They were formerly prepared as a writing parchment,
being so used by the Dutch Government. In Bengal and elsewhere long strips
of tho leaf are ermployed by schaol-children as washable ‘ slates.’®,

In MEDICINE the Juice of this plant 1s used as a stimulant‘and anti-phlegmatic.
The root 1s consdered cooling and restorative, as also the gelatinous contents of
the unripo seeds. The ash of the spathe is given for enlarged spleen, and the silky
substance on the young petioles of the leaves 1s utilised as a styptic. The TIMBER
splits easily but will support a very severe cross-strain, and when old is useful
for rafters It is also hollowed out into water-pipes, channels and gutters, and
15 made into canoes. It is to some small extent exported and used in making
walking-sticks, rulers, umbrella-handles, etc. The juice 15 used in the preparation
of cements.

By far the most important aspect of the Palmyra palm is as a source of Foobp.
On tapping the flower-stalk a juice (ras) is obtained, which 1s either consumed while
fresh as a beverage or allowed to ferment, which it will do after sunrise, thus form-
ing an intoxicating liquor (¢dr¢ or toddy). If the toddy be distilled the result is palm
wine (arak), and by destructive distillation a good quality of vinegar is prod%tgd
(see p. 1111). The rasis also boiled down into a kind of sugar called gtir or Jaggery
(seo p. 928). Small round cakes used formerly and to some extent still pass
as curregey 1n Tinnevelly district. [Cf. Yule and Burngll, Hobson-Jobson, 1903,
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TODDY (TARI) PALM

111, 446.] The tapping for ras does not injure the wood, as in the case of the
date-palm, since it is only necessary to bruise the flower-stalk and to crush the
young flower or fruit within, and with this object shices of the spathe aro mado
for several days in succession. An earthorn pot, into Which the sap runs,®is tied

HORAX
Sohaga
or Tinkal

to the end of the stump, and if the juice is to he drunk fresh the pot is coutod with Use of Lune.

lime mside 1n order to prevent fermentation. The Palmyra continues to yield sap

at the cate of three or four quarts a day for four or filve months. It begins to Yicld of 1dr.

yield when about fifteen to twenty years old and goes on for about fifty years,
but once in three years the operation must be discontmued or the tree would
die. The female tree yields about half as much sap agnun as the male  The juice

is richer 1n sugar than that of most othor palms; 1t 18 said that three quarts of Proportion of

juice will make one pound of jaggery, which (from canes or palms) 1s tho sugar
chiofly used by the poor people of India  Thn sweetness of Burmese bread seems
to depend on tho use of toddy-juice to rawse 1it.

The extent to which tho spirituous hquor is employod may be judged
from the fact that at one time the Bomnbay Government became so alarmod ¢

Sugar.

at the exemssive consumption of arak in Surat that they orderod large nambers Arak or
of this useful hbalm to be destroyed. In thw connoction 1t is interesting to PalmSpurt

observe that Fryer, who visited Surat in 1673, mentions that on drawmg near
the roadstead they saw groves of Brab-trecs, from which the Parsis made a
‘ wine akin to Bpddy.” This wine the sailors drank, and tho result was perpetual
disturbances of the peaco  The plentifulness of the toddy resulted in the
district bemng overrun by * soldiers and seamen of tho Moors” The tree
flowers in March ; the young fruts are formed in April and May and matured
m July and August. Withm tho shell of the young fruit there 18 a jelly-like

fluid which 18 eventually transformed and deposited as a hard albumen. The Ydible

jelly and soft albuminous layers are often ocaten frosh in April-May, or cut
into emall ploces and flavourod with sugar and rose-water ‘The seed within
the albumen 18 also eaten, being sold 1 Bengal under tho name talsans In
July and August the ripe fruits are gathered and the succulent mesocarp s
scraped off to be made into small flat cakes called pdtdle. The nuts within are
found to be solid and almost unbreakable, but after being buried for two or throe

Albumen,

raonths they germinate, and the yonung seedlings are oaten as a vegetable or are vegetable and
pckled. In The Agricultural Ledger will be found an account of the way in Pickle.

which these shoots (dantalds) are regularly grown as a vogetablecrop The nuts
are planted as close together as possiblo, being laid on the surface of a prepared
seed-bed in June-July., Tho crop is dug about four months later. About 50 fruits
are planted to the square yard, and these may produce 100 or more dantalds. In
acheap year tho gross value of a crop per acre at ordinary markot rates would be
about® Rs. 1,800, rising in a doarer season to Rs. 3,000 The vegetable, which 1s
roasted before being sold, is eaten chiefly by Kohs and low-class people. The
nut 1tself 18 usually broken open and the embryo cooked or eaten dry or after 1t
has been converted 1into a lour—not unlike tapioca. [Cf. Paulus Egineta (Adams,
transl. and Gomment.), in., 439 ; Baber, Memoirs (Leyden and Erskine, transl.),
387; Ain-i-Akbari, 1690, 70; P. della Valle, Trav. Ind. (ed Hakl. Soc.), n, 291;
Fryer, Voy. E. Ind., 1893, 76; Rheede, Hort. Mal., 1686, i., tt. 9, 10; Jones, As.
Res., 1795, iv., 311; Ferguson, The Palmyra Palm, Colombo, 1850 ; Taylor, Topog.
Stat. Dacca, 1849, 81 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880, 190 ; Bide,
Cale. Exh. Cat.,»1884 » Nicholson, Man. Coimbatore Dist , 1887, 39, 40, 240 ; Fer-
guson, All about Aloe and Ramie Fibre, 1890, 79; Trop. Agri, Nov. 1892;
Symonds, Agri. Bull. Mad 1892, No. 26; Morns, Cantor Lect., Journ. Soc.
Arts, Oct. 18, 1895, 930 ; y Lall Dey, Indig. Drugs Ind., 1898, 49-50; Planter,
April 24, 1897 ; Symonds, Ind. Agri., July 1, 1898, 217 ; Kew Bull. (4dd. ser., ir.),
1898, 238 ; Sadebeck, Die Kulturgew der Deut. Kolon., 1899, 7, 20-3, 313; Rept.
on S_e;ttl. Myingyan Dist., Burma, 1899-1001, 38-40 ; Nisbet, Burma Under Brit.
Rule’and Before, 1901, i., 368 ; Rev. des Cult. Colon., 1901, ix., 231 ; Imp. Inst.
Handbook, 1903, No. 12; Joret, Les Pl. dans L’ Antig., 1904, 1., 298-9.]

BORAX or SODIUM BI-BORATE; Ball, Man. Econ. Geol. D.EP,,
Ind, 1881, pt. iii., 498-9; Agri. Ledg., 1902, No. b, 132-4 ; Min. Indust., i, 504-11,
1900, 57-9 ; Holland, Rec. Geol. Surv. Ind., 1905, xxxii., 99-101. This salt Borax.

is known' in India under an extensive series of vernacular names such as
sohdgd, tinkdl, a'nmbéd,g,', kuddia khdr, tankankhdr, venkaram, velligaram,
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BORAX

billigdri, lakhiya, vavut, tan-kana, tinkar or tankar, ectc. In some parts of
the Panjgb frontier and Tibet it is taslé or sal (shal) (one variety being chi
tsalé oz water-horax, the other tasle mentog or flower-borax).

History.—Tho substance was apparently known to the ancient Sanskrit authors
and 18 unmistakably mentioned by Susruta. From the Sanskrit are derived doubt-
less 1ts Persian and most of its Indian vernacular names, as also its old English
synonym tincal. Perhaps the earliest mention (by a European writer) of this
substance, in connection with India, is the reference by Garcia de Orta (in '1563)
1 which he says 1t is known to the Gujaratis by its Arabic name of tincor. It is
mentioned by Abul Fazl in the Ain-i-Akbari {Blochmann, transl., 15690, i., 26), and
is called tangar Hove (Tours wn Gwarat, etc., 129), who visited India in 1787,
describes the salt as refined in Kathidwar. Ainslie (Mat. Ind., 1826) gives a
good account of it as a drug and says that the process by which tinkal was refined
into borax was kept a secret by the Dutch. Royle (Prod. Res. Ind, 419) gives
a brief notice of the substance, but by far the most complete statement hitherto
published may be said to be that given by Baden-Powell in his Panjdp Products
(1868, 90-4). This reviewed the reports of Cunningham, Hay, Edgeworth,
Marcadieu and others. . .

Sources.—Borax proper is a native borate of sodium found, along
with common salt, on the shores of certain lakes in Tibeffand possibly
beyond in Persia and China, and is deposited with sulphur by hot springs
in the Puga valley of Ladédkh, Kashmir. The Indian area may thus be
said to commence in Puga valley of Laddkh and to pass east to the lakes
of Rudokh. To the south of Lhasa, at the Yamdokcho, borax is also
obtained. Holes arc dug m the ground 1n many parts of the deserts of
Tartary, and within these tinkal is said to collect.

The Western supply (from Puga) enters India by Kullu and is refined at
Sultdnpur, before being consigned vid Mandi and Bhaji to Simla, or vid
Rémpur in Bashahr to Jagadhri and thence to the plains. Smaller
quantities from this same source also find thewr way through Chamba to
Nurpur or to Kashmir and Lahore. Tibetan borax enters India across the
frontier of the United Provinces. Atkinson furnishes an interesting
account of this traffic. The borax, he says, is collected in June to September
and sold at certain markets. It is brought by Bhotia traders and pur-
chased by the merchants at Ramnagar, where it is refined. .

Economic and Industrial Uses.—Borax is employed extensively as a
MORDANT 1n dyeing and calico-printing. MEDICINALLY it 18 viewed a8 & tonie,
useful in loss of appetite and peinful dyspepsia, and also as an exceedingly
valuable detergent in affections of the skin. The antiseptic andgdisinfocting
property of borax, although fully known, might, as it seems, be much more ex-
tensi1vely taken advantage of than appears to be the case. For household purposes
1t8 uses are practically limitless. As a substitute for soap and soda crystals,
1t may be regardod as cleaning without destroying colour, and g little added to
the starch gives a pleasing gloss to collars, table-linen, ete. As a preservative
for meat 1t is invaluable, and 1t 18 probable that as an insecticide (especially in
the tea-ghrden) it would be found unrivalled. It ynost important use may be
said, however, to e for glazing pottery and as a si& and convenient enamel for
metallic surfaces, such as the dials of watches and cjocks or domesti enamelled
metal wares. It acts as a flux 1n the formation of & glass which has a low melting-
point and thus affords & material that may be employed even in the ornamenta-
tion of the surface of glass or glass vessels, since it can be fused and fixed™st a
temperature lower than what would re-melt the glass on which it has been
pamnted. But ornamentations produced by borax are generally held to be un-
stable because of the fact that borax is rendered anhydrous by fusion. In time
they gradually absorb moisture and become hydrated and efflorescent, when the
glaze splits and crumbles to pieces. Sir William O’Shaughnessy was instructed
by the Government of India in 1839 to investigate the question of the production
in India of glazed pottery sufficient for use at Indian hospitals. His report will
be found in the Appendix to the Bengal Dispe 7y, and on pages 710 and 711
he also gives & most instructive description of the lime-borate that he employed.
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BOSWELIJA
USES AND TRADE SERRATA
, Frapkincense
Borax may be said to be invaluable in welding, and 1s employed by black- Metal-welding.
smiths, brassfounders and electroplaters. It 1s largely consumed in the manu-
facture of glass beads, imitation precious stones, certain qualities and descriptions .
of cements (see Glass Beads, p. 563). Tt is, n facty fairly extensively mtilised @lass Boads.
by the Indian jewellers 1n the manufacture of artificial gems, and with shellac it
forms & most valuable varnish. In soldering oxidisable metals 1ts action i8 to Vamish.
clean the surface by fusing away the oxides into a borax bead. Similarly it is Soldering.
employed by the Indian jewellers to cleanse gold and smilver ornaments. Plum-
bago rpots are found to last very much better if after being annealed in the oven
they are pamnted with & solution of borax. Lastly borax is employed as an
ingredient in certain toilet soaps and cosmetics, and one of its most curious and
interesting uses is that of its employment in the produetion of a self-trimming
wick in candles. For this purpose the wick 15 saturated with borax, then made Candle Wicks,
into a candle. When ignited an incandescent head is formed that greatly im-
Eroves the light-giving pr;ferty of the flame, while at the same time the wick,
eing weighted by the bead, turns over to ouv side and thus protrudes sideways.,
out of the flame. In that position the wick readily oxidises and is consumed,
thus dispénsing with the necessity of snuffers [Cf. Pawlus Zgineta (Adams,
transl. and Comment.), i1i., 418, 476 ; Garcin de Orta. Coll., xvii. ; also Comment
by Ball in Proc. Roy. Ir. Acad , 1., 404; Birdwood and Foster, E.1.C. First Letter
Book, 1600, 582 Mandelslo, Travels Ind , 1639, 84 ; Tavornier, T'ravels (ed. Ball),
1670, ii, 19; urn, Or. Comm., 1813, ii, 207 ; Watis, Dict Chem., 1883, i.,
646-50; Madras Ma:l, June 14, 1889; Produce World, Aug. 28, 1896 ; Journ. Soc.
Arts, 1897, xlv., 1173-4; U.S. Yearbook Dept Agri., 1900, 665; Rept. Cent. Indig.
Drugs Gomm., 1901, 1., 117 ; Watt, Ind. Art. a¢ Delh, 1903, 22, 29, 86; etc., etc.]
Trade.—For some years past the foreign demand for Indian borax prade in
has been steadily declining, in consequence of the Italian manufacture Borax,
from boracic acid and sodium carbonate, as also in consequence of the
discovery in California and Nevada of limitless supplies. So recently as
1886-7 the foreign exports of borax were 24,273 cwt., valued at Rs. 5,80,637. gxports.
During the five years ending 1906-7 they have increased from 5,002 cwt.,
valued at Ras. 1,13,003 in 1902-3, to 5,613 cwt. and Rs. 1,15,300 in 1906-7.
The internal consumption has not, however, declined materially. In
1897-8 the imports across the land frontier to India were 15,273 cwt. ; 1n tmports by
1898-9, 16,564 cwt.; in 1899-1900, 20,315 cwt. ; in 1901-2, 31,085 cwt., Land-
valued at Rs. 3,61,446 , so again in 1902-3 they were 29,874 cwt., valued
at Rs. 3,562,231; in 1904-5, 19,025 cwt., Rs.2,24,589; and n 1906-7,
21,606 cwt., Rs. 2,60,864. It will thus be seen that borax is an article of
considerable importance in the industries of India, and it is satisfactory
to know that the local supplies have proved sufficient to check materially
imports from Kurope and America. There are, however, signs of a slight tmports vy
rénewal of the imports from Great Britain. In 1895-6 these were only S
13 cwt. ; they rose steadily to 597 cwt., valued at Rs. 9,050 in 1901-2; were
463 cwt. and Rs. 6,792 in 1902-3 ; 848 cwt. and Rs. 10,840 in 1903-4;
1,500 cwt. arfd R&. 18,139 in 1904-5; 1,700 cwt. and Rs. 20,389 in
1905-6 ; and 2,798 cwt. an*d Rs. 37,039 in 1906-7.

»

BOSWELLIA, Rdxh,: Fl. Br. Ind., i.,, 527-8; Colebrook, 4s. D.B.P.,
Res., 1807, ix., 377-82; Birdwood, Trans. Linn. Soc., 1871, xxvii., 111- i, 511-7.
48, Wy-29-32; Gamble, Man. Ind. Timbs., 1902, 137-8; Pharmacog. Frenkin-
Ind., i., 295-303; Cooke, FIL Pres. Bomb., i., 198 ; Duthie, Fl. Upper S®"%®
Gang. Plaw, i., 147; Agri. Ledg., 1900, No. 10; Brandis, Ind. T'rees, 1906,

129-30 ; BURSERACEZA.

It is probable that several species yield the true Frankincense or Olibanum Afrean:
of commerce, and of these perhaps the most important is B. Carterit. These Imported.
badsamiferous trees inhabit the Somali coast of Africa to Capo Guardafui and
alse tho south coast of Arabia. s The Abrican or Arabian frankincense has long ’
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been regularly imported into India, and bears the followmng names :—kundur,
lubdn, thus, visesh, esesh, parangi-sham-bwrdni, kunurakkam-pishin, ete., ete.
Muhammadan writers distinguish several kinds of the imported olibanum,
wiz. ki ndur zakar, male frankincense, which is the best quality and consists of
deep yellow tears; kundur unsa, female frankincense, kundur madharaj, the
exudation artificially made mto tears ; kishdr kundur or kashfa, the dhiip of the
Bombay market, consisting of the bark of the tree coated with the exudation ;
and dukdk kundar, tho dust of the ohibanum and substance reserved ior the
Indian and Chinese marlket, whilst the finer qualities (such as the kundur wakar)
aro assorted and exported from Bombay to Europe. Frankincense 1s thus an
article imported and subscquently ro-exported, and is not strictly speaking an
Indian product, though 1t is largely traded in by Indian merchants. It may
be useful to furmish, therefore, a few details of the Trapr of which Bombay
18 the centre and draws 90 per cent of the imports and has, moreover, a mono-
poly 1in the re-exports. During the five yoars 1898-9 to 1902-3 the imports

. expanded from 20,487 cwt , valued at Rs 2,12,423, to 28,5682 cwt., valued at Rs.

3,79,279, and have sinco (1906-7) increased to 32,682 cwt., valued at Rs. 4,12,082.
Similarly the re-exports ainounted i 1898-9 to 20,218 cwt., valued,at Rs. 3,683,168,
in 1902-3 to Rs 5,27,827, and 1n 1906-7 to Rs 6,40,540, and were sent chiefly to
the Umited Kingdom, Austria-Hungary, Chma (Hongkong), and recently to Ger-
many and Russia  [Cf. Paulus &Zgineta (Adams, transl.), ini , 217 ; Garcia de Orta,
Coll., lv.,, also Comment by Ball in Proc. Roy. Ir. Acad., 1. isrd ser.), 677;
Linschoten, Voy E. Ind (ed. Hakl Soc), 1598, 1, 99-100; Birdwood and
Foster, E I C Fust Letter Book, 337, 340, 406, 410 ; Celsius, Hzerobot., 1745, i.,
23; n., 22, 29; Milburn, Or. Comm, 1813, i, 139; White and Humphrey,
Pharmacop., 1901, 496; cte, ete.]

B. serrata, Roxb, ex Colebr (lc t 377)—This is sometimes called Indian
Olibanum Tree, and (more especially the gum) 18 known as salke, sdlas, kundur,
lubd, anduku, guggar, guggula, dhip, chittu, bastay, etc, ete. There are said to
be two varioties :—(a) w~e»rwta proper, & moderate-sized gregarious tree of the
intermediate northern and southern dry zones ; and (8) gledra, a native of
N.W, India. It 18 ofton met wath in tracks of country where few other troecs
exist, and on that account 18 valuable.

The GuM (resin) (sdlar-qugul) occurs a8 a transparent golden-yellow semi-fluid
substance which slowly hardens. It exudes only on injury to the tree and mn
the Panjéb 18 collected twice a yoar, in March from an incision made in the
previous October, and i June from an incision made m March. It 18 computed
that each treo yields annually about 2 1b. It 18, however, probable that nearly
all that has been written about :ts MEDICINAL properties refers to the imported
obbanum, from which 1t must be carefully distinguished. The Sanskrit, word
kunduru 18 probably wrongly apphoed to it, and conversely, although it would
appear to be the guggulu of Sansknit authors, gum-gugul of the present day 18
Indian bdellium (Commiphora Mukui), Tt is pungent, slightly aromatic, has
a balsamic-resinous odour, is consumed almost entirely in Central and Northern
Indin and hardly if at all exported As a result of various inquiries‘some samples
were sent to Dunstan, who reported that Indian ohibanum * closely resembies
Frankincense i 1ts chemical properties. There 18 httle demand for such a pro-
duct m England, but 1t might find a market on the Continent as an ingredient
for mcenso” It 18 employed 1in rheumatism and nervous discases and is an
mngredient m certamn omtments Tn Gujarat 1t is burnt as incense in religlous
coremonies.  The TiMBER, which 18 rough and moderately hard, is recommended
for toa-boxes. It is used for fuel and for making, charcoal, as well as to some
oxtent 1n the manufacture of doors, shutters, bowls, dishes, ctc  Fernandez (Man.
Ind. Sylv., 99 (quoted by Gamble) ) observes that the tree enjoys & considerable
immunity from being browsed or lopped for fodder owing to its resinous leaves,
and moreover has a great capabihity for withstanding forest-fires. It ig thus
valuable 1n thereclothing of dry hills. [Cf. Taleef Shereef (Playfair, transl,), 1833,
146 ; Moodeen Shemff, Mat. Med Mad., 1891, 96-9; Biscoe, List Hyderabad
Trees, 1896, 3; Kanny Lall Dey, Indig. Drugs Ind., 1896, 50; etc., etc.]

BRASSICA, Linn.; Fi. Br. Ind., &, 165-7; Prain, Agri. Ledy.,
1898, No. 1; CRUCIFERA.

This genus contains some of the, most. usefyl of esculent plants, sfich
as the Broceoli, Brusscls Sprouts, Cabbage, Cauliflower, Colewort, Colza,
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CABBAGE, CAULIFLOWER, ETC.

Kale, Kol Rabi, Mustard, Rape, Savoy ('abbage, Turnip, ete. There are
probably nearly 100 species, a good many of which are cultivated, with
under these perhaps as many more races or spgcial forms recognised by
the farmers and gardeners of the world. They are all natives of the north
temperate zones, but pass mto the tropics as cold-season crops. There
would appear to have been three great centres of production—a European,
an QOriental and a Chinese. The present review of Indian information
is intended to set forth the leading commercial facts regarding the more
important plants, viz. the Mustards and Rapes, and can, therefore, only

incidentally indicate the other species.

In the Dictionary (1884) 1t was urged that froin an agricultural point of view
the Asiatic forms may be referred to threo wuportunt scctwons: (a) Sarson,
(b) Tora, end (¢) Rai. The information given n that work was essentially a
compilation, and 1n no sense a report of personal investigutions. Sinee that datey
Lt.-Col. D. Prain while Curator of the Herbaimum. Royal Botanmic Gardens, Cal-
cutta, was abic to devote much attention to the study of the Bengal cultivatod
forms. He had sent to him seeds of the inustards, etc , grown m practically every
district of that province These he specially cultivated at Sibpur, and was thus
enabled to stugly the plants critically, from germination to harvest As a result
he published & very comprehensive report of his investigations, illustrated by
twelve plates and two maps. [Cf Agri. Ledg, 1898, No. 1] By a comparison
with Duthie and Fuller's account of tho species met wath in the Upper Provinces
(Feeld and Garden Crops) and other such publications, 1t would seem that what
Pramn has said of Bengal 18, in the main, applicable to the whole of India. But
following up Prain’s studies, Dr. W. Kinzel, of tho Agricultural Station at
Dahme, has furnished the results of microscopic and chemical studies of authent:-
cated seeds supphed tohim by Pramn. [Cf. Die Landwirtsch Versuchs-Stationen,
Inn, 169-93, transl. and republished in Agre. Ledg., 1901, No. 7] It has thus been
rendered possible, through the combined labours of Prain and Kinzel, toidentify
the Indian rapes and mustards with a degree of assurance not hitherto admissible.

Until such personal investigations had been made 1t was not to be wondered
at that numerous ambiguities, due to faith having been too impheitly placed
on vernacular names, should have disfigured the hterature of the subject.
Prain expressly tells us that the ra¢ of one distriet may be tho tor: of another,
or the sarson of a third. ‘‘ Although often, perhaps indeed usually, ngidly
enough applied within a given district, Native names are worse than useless
when they are depended on to yield mmformation regarding another group of
chstricts.”  This 18 doubtless true, but is perhaps due more to tho ignorance or
carelessnoss of the contributors of samples than to the cultivators of the plants
The writer is fortunate who, ke Pram, may be ublo to analyse Native opimnion
in the light of authentic specimens. It 18 most satisfactory, therofore, that
the literature of this mtherto vory obscure subject has been placed on a rational

has1is  *‘ Practically,”” says Pram, ‘“ there are but three mustards cultivated n

1thér and Bengdl. These three constitute the famihar Ras, Sarson, and Tori
cropa. Each one of the threo varies within 1ts own limuts to a greater or loss
oxtent : nonc of them shows the shightest tendency to pass from one to another.
So far, at least, as the Lower Provinces are concorned, the existence of anything
in the nature of a form intermediate betweoon Rai and Sarson, Rar and Tor:, or
even between the more closely allied Sarson and Tori, is wholly imagnary.”
Many of the errors that have been made by botamsts would seem to have arisen
from greatpr {aith having been put on the study of dried herbarium spocimens
than on practical knowledge and experience of the living plants. So also the
association of the Indian with the European forms has led to confusion. Pramn
acoardingly concludes his most admirable paper as follows: ‘ As regards the
relationship that our three staple mustard-oil crops bear to the corresponding
erops in Europe, it may be tentatively held :

“(1) That Rai (Brassicajuncea) is a crop not grown in Europe, at any
rate on a commercial scale, but that i1t takes the place here of B. nigre and
B. atha, which in turn are not grown in India ;

“(2) That Sarson (B. campestris, var Sarson)1s a crop not grown largely,
id at all, in Europe, bug that n India it takes the pl&ce both of B. camnpentrin,
var. oleifera, and B. »dpd var. dleifera, which in turn are hardly ever met with
here : finally,
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“(3) That Tors (B. Napus, war. dichotoma)seems to be the same ‘plant as
B. preecox (Summer-rape), or if not the same 1s at least very like and very
near it, and is undoubtedly the plant that in India takes the place of B. preco.x
and of B. ¥apus, var. oleifera’ (Prain, lLc. 78).

Wiath these introductory and explanatory observations it may now be de-
sirable to discuss the chief Indian forms 1n alphabetical soquence of their scientifio

names :—

B. alba, H., f., & T.; Duthie and Fuller, Field and Garden Csops,
pt. it., 34; Prain, lc. 9-10. White Mustard; also B. nigra, Koch,
Black or True Mustard. These two species, if met with at all in India,
occur 1n gardens only within the temperate areas or in Upper India during
the winter months. They are nowhere field crops, nor do they contribute
in any way to the Indian supplies of Mustard or Oil

) I. INDIAN FORMS OF SARSON AND RAPE.

B. campestris, Linn.; Prain, l¢c. 22-44, 46.

From the standpoint of commerce 1t is a matter of supreme indifference
whether campestrin, Napus, and rapa be treated as separate spocies or sub-
species of one and the same species. The European cultivated races of the
agsemblage may be grouped as follows: eleifera, the Colza; Napo-brassica,
the Swedish Turmp and Rutabaga; Napus the Rape, and Rapa the True
Turnip. The turnip or shalgham 1s extensively cultivated in Indis as a cold-
season crop. The Brahmans and Baniyas are said to have a prejudice against
it. In no part of India are either the Swedish or True Turnips grown as field
crops intended to feed cattle, Pramn had sent to hin from Chittagong,
seed of & mustard that proved on cultivation to be almost identical with the
European Colza. From Sikkim and Bhutan he procured seed of a plant that
turned out to be B. Napus, var esawdenta, DC.,, the Sweet Navet,

The following are the chief varieties and races :—

Indian Colza or Sarson; Swaps glauca, Rozb., Fl. Ind., iii.,
118, also 8. trioculars, Roxb., lLc. 121; B. campesiris subsp. Napus,
Fl. Br. Ind., 1., 156 (in part); B. campestris, subsp. Napus, var. trilocularis,
also quadrivalins, Duthwe and Fuller, Field and Garden Crops, pt. 1., 28-9 ;
B. campestris, subsp. Napus, var. glauca, Watt, l.c. ; B. campesiris, Linn.,

subsp. campestris, var. Sarson, Prain, l.c. 24-35, 46, T7-8.

Prain (le. 77) says the plant thus briofly imndicated °‘occurs mn évery
rovince of Bengal except Chittagong, where 1t 1s replaced by a ditferent mustard.
t is easly distinguished from Ra: by 1its stem-clusping leaves, snd ‘from Tors

by the greater amount of ‘“ bloom " on its folhage, by its taller stature, i1ts more
rigid habit, and its thicker, plumper pods. When reaped the seedr are distn-
gushed by thewr usually white colour; when brown the sceds are dustingwshel
readily from those of Rai by the largor size and the smooth seed-coat; from
those of T'ors by their being of a lighter brown, and by not having a paler spot
at the base of the seed.”

** There are two races—one with erect peds, the Natwa Sdrson or Sarson
proper, and one with pendent pods, the Ulti or T'éré Sarson, Each race has
two distinct subraces—one with 2-valved, the other with 3-4-valved pods.”

‘*‘ The forms with hanging pods are not common except in North Bengal
and East Tirhut (Purnea), the subrace with 2-valved pods being . lmost con-
fined to this area. But the 4-valved kind extends sparngly through Western
Tirhut, and crossing the Ganges spreads southwards through South-West Bihar
and Western Chota Nagpur.” .

‘**The forms with erect pods practically occur everywhere: the 2-valved
subrace, however, is httle known in Bihar, though it is grown both in Shahabad
to the south-west and Monghyr to the south-east. It extends over the whole
of Chote Nagpur and over Onssa and West, Central and East Bengal. The
4-valved subrace occupies West Tirhut and West Bihar, extending thence sparing],
through South-East Bihar and along the dry parts of West Bengal, as far soutz
as Midnapore. It also occupies North Bengal and the northern part of Edst
Bengal (Mymensingh), to the exclusion of the 2-valved subrace. Roughly
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spea.king,. therefore, the 2-valved crect subrace is characteristic of Chota Nagpur,
Orissa, West, Central and East Bengal; the 4-valved erect subrace is char-
acteristic of the western half of Bihar, and again of North Bengal, while the
pendent subraces occupy the region between the areas to the north of theyGanges
occu‘pied by the erect 4-valved subrace.”

“ The nmme Sarson prevails m Chota Nagpur in Bihar, and in extreme North
Bengal. In Bengal proper this is the mustard known as Sweti Sariska, or sumply
Sweti.> In Orissa it 1s Ganga toria.”

Dr. Kinzel says, '* It is so easy to rccognise this species as such, that perhaps
with a little more experience 1t may become possible to distinguish micro-
scopically the soeds of tho various races of sar-on. In brown-soeded sarson the
structure of the testa is very umiform, and 13 almost equally so in the white-
seeded and yellow-seeded kinds. The mucous epidermal layer has been found
to be undetached 1n every one of the races.” In 1'he dyricultural Ledger (1901,
No. 7, 111, pl. 1., ff. 1-3) are shown tho form and structure of tho seod-testa
of various qualities of sarson  This, 1t wall be seen, 18 composed, like that of
all the species of Brawwica, of a soft parenchyma below, a layer of glutinous
cells, a layer qf colouring matter, a layer of pahsade tissue (the cells of which
are narrow, elongated and acute, tho shapo and sizo varying with cach form of
mustard), and lastly an epidermal layer. 1o appreciate the value of the relative
developments of these structures in the various species and races, 1t 18 necessary
to inspect Dr. Kinzel's plates. Concluding his accouat of sarson, he observes
that “ the quality of mustard-o1l vaiies fiom 0-564 to 0 875 per cent., and shows
remarkable uniformity in some of the raccs. In nino sorts examined the mustard-
oil averaged 0-708 per cent. The quantity present was lowest in the race with
the longest seeds (Lalka Tora, tho large-brown race).”” Wiesner (Die Rohst des
Pflanzenr., 1903, ii, 726) reviews Kinzel’s paper and thus indirectly accepts
some of Pram’s main conclusions regarding this and the other spccial Indian
forms of Rape and Mustard. 'The Taleef Shereef (Playfair, transl., 1833, 92, 94)
mentions sarson under the names sedarth and s kup.

Cultivation and Area.—N. (. Mukeryt (Handbook Ind. Agri., 271),
endorsing previous published opmions, says that tor: (latm, sarisha,
shorshé) and also sarson (shweti shorshé) are usually sown with wheat
or barley, or in gardens with carrots, amaranth, etc., while rar is
grown by itself. They are sown in September, 1.e. six weeks to two
months before the regular rabi sowings. He then observes that when
grown as mixed crops 14 Ib. of sced to the acre are required, the yield
being 13 to 2 maunds. When sown as pure crops 4 to 6 ib. of seed are
necessary and the produce 4 to 6 maunds. With rar the seed should be
3 1b. and +the crop 3 to 4 maunds.

The greatest possible difficulty exists in furnishing definite particulars
regarding the area of production and methods of cultivation of sarson in
Thdia as a whole. Duthie and Fuller’s account of the United Provinces
of Agra and Oudh may very possibly be admissible as indicative of the
main features pf interest, when taken in conjunction with such particulars
as may be derived from Prain’s account of the mustards, etc., of
Bengal. From the Field and Garden Crops we learn that sarson is a
cold-season crop, grown usually mixed with wheat or barley. It is sown
either bromdeast or in parallel lines running across the fields. It is cut
shortly after the harvest of the associated crop. But it is difficult either
to fix the actual area under it, or to ascertain the yield. The districts
of the middle and lower Dodb are specially well suited to it, and in these
hardly a wheat or barley field can be seen in which some portion is not
devoted to sarson. The extent of that cultivation may be inferred from
the fact that in 1901-2 while only 125,585 acres were returned as pure
‘ sarson, rape or mustard,” 8,267,844 acres were shown as mxed crops
of*these oil-seeds along with wheat, barley, etc. If, however, we accept
the yield in the mixed crop to have been approximately in the same ratio
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as that of the pure crops, the net area (worked back from the published
production) would have been 14 million acres (calculated as pure crops)
yiclding 467,450 tons of *‘ Rape and Mustard.” That calculation repre-
sents a yield of, say, 5 cwt. an acre. Sarson is, however, ar extremely
precanous crop, being very hable to pests and blights as also to climatic
viassitudes.  For example, 1t 13 peculiarly subject to the ravages of
an aphid that sucks the sap of the young shoots to such an extent.that
they fail to produce seed. It 1s, however, exceedingly profitable, and
whenever possible the enltivators put at least some portion of their lands
under 1t.

Indian Rape or Tori, Lutnl or Maghi; Sinapis dichotoma,
Roxb., Fl. Ind., m1., 117 ; S.campestres, subsp. Napus, Fl. Br. Ind., i., 1566
“(in part) ; Brasswa campestris, subsp. Napus, var. dichotoma also Torwa,
Duthre & Fuller, Field and Garden Crops, pt. n., 29; E. campestris
subsp. cammpestris, var. dichotoma also Torw, Walt, lc.; B. campestris,
Luwnn., subsp. Napus, var. dicholoma, Prain, lc. 3640, 46, 76-7.

Prain (lc¢ 76) says that after ra: this 18 the most important of Indian
grades of mustard. It 1s a cold-season crop on the plamns of India and a spring
crop on the Hunalaya It was sent for cultivation and study from all the
districts of Bengal except Saran and Shahabad. It 18 easily distingushed
from Rai by 1ts stem-claspmg leaves and 1its small si1ze ; when reaped tho seed
18 recognised as being larger, though of the same colour, and by having a paler
spot at the baso of the seed , the seed-coat, too, 18 only shghtly rough. From
Sarson or Tndiun Colza 1t 138 easily distinguished by 1ts smaller size and by 1ts
leaves, though stem-clasping, as in Sarson, being less lobed and having much
Jess bloom. Thoe sceds are of much the same size mn Zor: and 1n ordinary
Sarson, but as a rule the geeds of Sarson mm Bengal are white. When Sarson
seeds aro brown they are of an amber colour, and have no paler spot. The
seed-coat, too, 18 smooth.  The seeds of Sarson are sometimes considerably
larger than thoso of T'oré When this 1s the case, the two are easily distinguished.”

*“ There are two kinds of Tori—a taller, rather later, and a shorter, very
oarly kind. Both kinds, however, ripen well ahead of any Rai or any Sarson
The earher kind of 7'or: does not appear to occur in North-West Tirhut ; the
lator kind is unknown in East Bongal or in Chittagong; elsewhere both sorts
prevaal throughout the Lower Provinces.” .

“ This mustard 18 known as Tor: mm Bihar and the northern districts of
North Bengal, Lutns m Chota Nagpur and the drer parts of Wegt Bengal,
Surwsha 1n Orissa, West IBengal, Contral Bengal and the south-westorn districta
of North Bengal, Magh: 1n the south-castern districts of North Bengal and
throughout East Bengal. The Bengal name Sarisha recurs in Chittugong.”

Kinzel (!¢ 108) informs us that ‘“ as compared with European Rape anfi
Colza, the amount of mustard-oil the seeds contain appears very variable. As
compared with other specios, the testa of the seeds has remarkably narrow, very
distinctly circular markings. The only species with circular r.arkings almost
as small 18 B, rugosa, Prain, which 18 at once diagnosed by "its detachable
epidermal layer. All the samples dealt with here have in transverso sections
an undetached epidermal layer with narrow lumen.” *“ The transverse sections
of the samples examied were, moreover, very uniform. As compared. with
the other species, the cells of the palisade-tissue have a very thil wall, and
consequently a clearly defined wide lumen, exactly as mn B. Napus, Linp, the
Buropean Rape. TIn transverse section they appear very blunt at the apex. , The,
layer with colouring matter 18 very loose; the wviscid cells are often in two
layers ; the thin-walled parenchyma is disposed in three to four layers.”
Kinzel gives the range of mustard-oil as from 0-239 to 0°848 per cent,

Cultivation and Area.—It has not been found possible to isolate
some of the facts regarding this plant from those of sarson. The fore-
going observations have, therefore, to be read in connection with
the special particulars that have been elucidated regarding fori—tha.

present plant. Duthie and Fuller urge that so far as the Uited Pro-
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vinces are concerned, the present plant 13 mainly yrown as a pure crop,
while sarson and rai ate almost entirely produced as mixed crops. It
follows therefore that the area in these provinces shown as “ pura” can
be taken as tor: (lutns, lahi} or rape. According to the Agriculiural
Statistics of Indwa (1901-2 to 1905-6), compiled by the Director-General aroa

of Statistics, there were in the United Provinces during 1901-2, 120,436 Production.
acres and 36,841 tons of pure rape; in 1902-3, 140,296 acres yielding Ture Crops
31,320 tons; in 19034, 131,926 acres yielding 29,643 tons; in 1904-5,

140,100 acres yielding 18,800 tons; in 1905-6, 154,700 acres yielding

30,000 tons; and in 1906-7, 163,400 acres yiclding 30,000 tons. But

the area of mixed crops, that is to say of mustard and rape, grown along fived Crops.
with other crops was much greater, namely, 1 1901-2, 1,461,000 acres

and 430,617 tons of seed ; 1n 1903-4, 2,429,000 acres and 542,000 tons ole

seed ; 1n® 1904-5, 2,509,000 acres and 336,000 tons of seed ; i 1905-6,

2,026,000 acres and 398,000 tons of seed ; and in 1906-7, 2,210,000 acres

and 424,000 tons of seed. Rape is " produced in greatest abundance Il Distriets.
in the districts which border on the Himalayan Terai, and is cultivated

all over the hills up to altitudes of 11,000 feet ’ (Atkinson). It is very .
little grown in the districts of the Ganges-Jumna Dodb, where it gencrally

occurs as a subordinate crop in vegetable gardens. Concluding their

account of this product these authors say, “ The export of rape is one Bxports.

of the leading features in the commerce of these Provinces, and centres at

Cawnpore.”

“ Rape Seed” 13 an important article of export trade from the Panjdb Panjab.
and it is grown m Kashmir and Afghamstan. Unfortunately no Panjab
writer has as yet studied the mustards botanically, and it 1s not, therefore,
possible to discover to what extent the reports that have appeared should
be accepted as rape or be assigned to colza or even to mustard. These
crops are largely grown in Ferozepore, Hissar, Jhelum, Rawalpindi, Dera Chief Districts.
Ismail Khan, Lahore, Gujrat, Dera Ghazi Khan, Jhang and Karnal
Districts, in the order of importance named. Fully three-fourths of the
crop 4s rawsed on umirrigated land, a fact that must commend 1t very Unirrigated
grea.tly to the cultivators. The traffic centres very largely in Ferozepore ;::?an Trade
and the ekports go mainly to Karachl. The year 1900 -1 was one that )
might be described as having been abnormally favourable to rape-seed
cyltivation 1n the Panjdb. The area under the crop became more than ranjib Arcns
double the average of the preceding years, and was returned at 1,699,700 Beviewed.
acres. The yield was also remarkably fine, so that it was described as
25 per ceunt. ghbove normal, and the total yield became 260,167 tons.

Since 1900-1 both area and yield have somewhat declined, though in
1905-6 the area was again recorded as 1,699,700 acres, but the yield
only 194,900 tons.

Nothing®of any value can be learned regarding the rape, sarson and C. Prov.
mustazd cultivation in the Central Provinces, Berdr, Rajputana, Central Bombay.
Indi#, Sind and Bombay. Mollison (Textbook Ind. Agre.) does not refer
to these ctops. ‘‘Gujarat Rape” of the Bombay and Karachi trade «aujarat
returns would appear to be mainly a special and superior quality of the "“**”
present plant But the total area under the crop in the province of
Gujarat is not great being usually about 500 acres, so that the expression
“Gujarat: Rape ” denotes a quality of seed not necessarily procured from

e pro o indicated (sec p. 183). However, the total arca returned
for Sind "#d Bombay (including their Native States) as devoted to rape »
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and mustard 18 well under 200,000 acres, or less than the acreage of these
crops in the Ferozepore district alone. So far, therefore, as can be learned,
the sub-mountain tracts of the United Provinces and the greater portion
of the Panjdb may be taken as the Indian region of rape production.

Bengal province is mainly concerned in the sarson and ras trade. But
it may be pointed out that in official statistics the acreage of pure mustard
crops in the United Provinces is that which is alone accepted. Hence,
as already mmdicated, the sarson and rai, which are always mixed crops,
are excluded from consideration, whereas m Bengal and the Panjdb
they are included. In consequence of this arbitrary treatment the
‘“ Rape and Mustard ” cultivation of the Umited Provinces is shown as
very much smaller than that of the Panjib, while as a matter of fact
‘t is quite as large and possibly larger. If, therefore, a correction be
made of, say, 1,500,000 acres, added to the total area of India undar Rape,
Colza and Indian Mustard, the result would be 6 to 5} million acres
instead of a little over 4 milhon acres as presently accepted. If this
conclusion be upheld by future inquiry, Bengal would still head the list
of Indian provinces with about 2 million acres, and would be followed
by the United Provinces with very probably 1} to 24 million acres, and
by the Panjab with 1} nullion acres, while all the other provinces and
Native States put together would conclude the enumeration with less
than half a millon acres between them.

Brassica Substitute Erueca sativa, Lam.; Fl. Br. Ind.,
1., 158; Brassica Eruca, Linn.; B. erucowdes, Rozb., FIl. Ind., m.,
117 ; Duthic and Fuller, Freld and Garden Crops, 1., 26, pl. 36; Dioscorides,
Codex Anicve July, 512 A.n., pt i., pl. 118; Paulus Hgqineta (Adams, transl.),
iii., 118, gives the key to classic and Arabic Iiterature. This is known in
Europe as the Rocket and in India as the tara-nura, tara-mons, duan, dua,
gambho, jamba, usan, shwan, chara, ete. According to Prain, the name
shetv sarisha given by Roxburgh to this plant is nowadays restricted to

sarson.

The tara-mira is a native of S. Europe and N. Africa, and 1s extensively
cultivated as a cold-season crop mm Upper India, ascending the Himalaya to
altitudes of 10,000 feet. It 1s fully dealt with by Duthie and Fuller, but 18 only
incidentally mentioned by Pramn, a circumstance that may be sccepted as
denoting 1ts comparative absence from Bengal. However, all the standard
authors on Upper and Western India (such as Stocks, Stewart, Baden-Powe!l,
Atkinson, ete.) describe the plant and the methods pursued mn 1ts cultivation
It 18 most commonly grown mixed with gran or barley, taking with these crops
the place which rape fills in wheat-fields. It 1s also met with,very largoly in
association with cotton. It 18 sometimes grown alone, but only en exceptionally
dry fields. It may be sown at any time betwoen the beginning of September
and the end of November, and 1t ripens about the same tume as the rab: crops.
The yeld 18 said to be from 4 to 12 maunds an acre. Usun 13 very largely used
ay green fodder, ospecially when grown with gram or peas, and the oilcake
is much appreciated for feeding cattle. The plant is grown as a substitute for
sarson or rape, and the o1l1s used mainly for burning, but to some extent for food.

The trade in this seed seems mainly within India and as a substitute for
sarson, while for foreign countries apparently as a grade of rape. It appears under
the name of jamba very frequently in the export manifests from Kpare.chi, the
supply being apparently drawn from Sind, Rajputana and the Panjéb.

11, INDIAN MUSTARD.

B. juncea, M., 1., & T.; Sinaprs juncea, Linn.; S. ramosa, 8, patens,
Rozdb., Fl. Ind., iii., 119, 124; Duthie and Fuller, Field and Garden
Crops, 11, 33 ; Prain, Le. 16-22, 47, 76 ; Indian Mustard, rai, asl-rai, ete,
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Indian Mustard

Prain (Le. 78) concludes his admirable account of this species with the
following brief statement of the main facts brought to light by recent investiga-
tions. Ra¢ or Indian-mustard is the most iraportgnt of the three species of
Hrassica grown in Bengal. It is met with “in all the provinces except Chota
Nagpur, where it is practically unknown, though it seems to be cultivated to
a slight extent in Singhbhum. It is easily recognised by having none of its
leaved stem-clasping; and, aftor reaping, its seeds, which are brown, can be
readily distinguished from those of Tori or Indian Rape by theiwr smaller size,
their being distinetly rugose, and being reddish-brown all over. From Sarson.,
which has white socds or, less often in Bengal. brown seeds, it is equally easily
distinguished ; Sarson seeds are always conmderablv, often very much, larger,
and even when brown have the seed coats «mooth.”

‘“ There are three subraces, a tall, late kind, and twe shorter earlier kinds.
one of these latter roughish with bristlv hairs, the other smooth with darker
coloured stems. The taller subrace ir quite ab-ont from Chota Nagpur, and
from Ti?pera and Chittagong. The -hortor subraces are qute absent frorR
Orissa. and gre absent from North Bengal, except Dinajpur, and from East
Bengal except Tippera.”

“The name Rat, occasionally Lah? or L4, onee also Mai, occurs everywhere
oxcept in Orissa, where this mustard is termed Chota Sarisha (chota — “‘ small,”
with reference toits seeds). In various districts othor names are locally applied,
cither alone or as alternative names for Raz.”

Kinzel (l.c. 113) in describing the seeds of Indian mustard furnished
to him by Prain, savs that the testa examined under the microscope in sur-
faco preparations after treatment with sulphuric acid and caustic soda shows
“ very peculiar circular markings vory readily distinguished from those of any
European Brassica excopt B. Besseriana (Sarepta Mustard), which, however,
differs in having a separable mucous epidermis. It may be noticed in passing
that, as a rule, it is not necessary to make transverse sections in order to demon-
strate this separahility. because among & large number of surface preparations
some fragments that lie transversely are always to be met with when looked
for. The colour of the testa of Raz is on the whole clearer than that of European
Rape and Colza. The lumina of the cells of the palisade tissue, as indeed the
whole testa, show in section characteristic features that in practice impress
themselves on the memory, though they could hardly be reproduced except
by photography.” *‘ The quantity of mustard-oil present in Raf varies from
0572 to 1059 per cent., and gives an average in six kinds examined of 0-814
per cent.”

Cultivation and Area.—This mustard is cultivated here and there
throughqut India, and is met with (or closely allied forms are) west-
ward to Egypt and Europe, and eastward to China. It enters directly
into_competition with Russian mustard (B. Besseriana) a plant ex-
4ensively cultivatedin South and South-East Russia (the Sarepta Mustard).
Though the cultivation in India is fairly extensive, it is extremely difficult
to procure satisfactory information regarding the extent of production
in the variafis pgovinces. As already fully exemplified, the returns of
“Rape and Mustard ” are given conjointly along with those of colza
(sarson), but it would secem certain that Bengal and Assam are the most
importa.n(.: provinces and South India the lcast important. In Upper
India (the United Provinces, Panjib, Rajputana and Sind) the rape
crop becomes more important than the mustard. Duthie and Fuller,
speaking of the United Provinces, say that this species varies very much
in height, some of th® kinds attaining b feet or more. It also varies in
the shape of the pod, which, usually eylindrical, sometimes becomes stout,
laterally compressed and less torulose than in typical kinds. They further
observe that this mustard is rarely grown alone (except in Benares),
Rut is subordinate to wheat, barley and peas. It is not ncarly so ex-
tensively cultivated as rape and is usually restricted to the borders of fields.
It yields less oil than rape (one-fourth instead of one-third) to the weight
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MUSTARD AND RAPE !

of seed ; morcover the otl 1s less esteemed as an article of food. 'The seed
is very gencrally used in India as a spice to give flavour to vegetables,
and sometimes also as a medicine. Mustard-flour is not consumed by the
people of India, and the traffic for that purpose is therefore entirely foreign.
It would seem, however, that both the Indian and the Russian seed are
largely used as one of the ingredients in some of the modern preparations
of mustard-flour sold in Europe. The plant is very often (like rape) cut
green in January and given to cattle, and in some localitics the young
leaves are caten as a vegetable, (For further particulars see the paragraph
below on 0Qil and Oilcake).

B. oleracea, Lunn. The Cabbage, Cauliflower, etc., ete.
Tt will serve the purpose of this work to indicate very briefly the chuef cul-

ivatod plants of this species met with in India. In all the forms tho leaves

are glaucous or green and destitute of haira: the leaves of the mfiorescence
only are stem-clasping. The chief forms are-—var acephala, which includes
the Kale, Borecolo, Cow-cabbage, etc. ; var bwllata, best known through the
Savoy Cabbage and Brussels Sprout ; var Botrytis, the Cauliffower and Broccoli ;
var capitata, all forms and colours of Cabb&ge proper; var caunlorapa, the
Siam Cabbage or kohl-rabw; lastly, var chinensis, the ‘‘ Leaf-beet” or China
Cabbage. [Cf Kew Bull, 1888, 137-8; 1893, 344 ]

The cabbago (kobi), caubflower (phul-kobt), and the turnip-rooted cabbage
(knol-khol or kohl-rabi) have recently become established vegetables and are
grown by the market gardeners in the suburbs of all large towns Except
with the Native gentlemen, however, they are not grown in the average village
garden, and are not as yot eaten by the mass of the population. A large coarse
form of cabbage 18 extensively cultivated and has become perfectly acclimatised ;
the early cabbages met with mn the markets are the young heads of that plant.
The knol-khol is relatively more extensively grown mn India than in Europe, and
seoms to succeed admirably in the cold season, if hiberally watered for tho first
fortmght of its growth. There are two kinds commonly seen, a purple and a
green, and both aro much appreciated : they come into season before almost
any other European vegetable. The Chinese cabbage is a rainy-season vegetable,
but notwithstanding its being procurable when few other vegetables are to be had,
it is not popular in India. [Cf lngler and Prantl., PRanzenfam , in. (2), 177-8.]

B. rugosa, Prawn., le. 11-6, 47; Sinaps rugosa, Roxb., Fl. Ind.,
i, 122; B. chwnensis, Duthie & Fuller (non Lwnn.), Field and Garden

Crops, pt. 1., 34. The Cabbage-leaved Mustard, pasa: or pahars-rai.

Although this plant 18 closely allied to B. jincea 1t 18 quite distinet. Nono
of the leaves are exactly lyrately lobed, and the radical ones are persistent.
It is a cold-weather crop of the Western, Central and Eastern Himalayg,
espocially in Nopal and Kumaon. It possesses & very short stock till 1t sets to
flower. The permanent radical leaves form a loose cabbage-like head ofton
mistaken for Chma Cabbage. Prain believes this plant came to India from China,
ltke B. juncea, but i 1ts present form. He, however, recognises as a wild
condition of the same stock the Manmpur plant discovered and named by me
provisionally as B. dentata.

Kimzel (l.c 115-7) remarks, *“ As this is the only Indian species (so far,
at least, as the material at the writer’s disposal has gone) whichgpossesses a
cellular separable mucous epidermis, the identification of these fragments of testa
in Indian oil-seed with B. rugosa i, at all events, & fairly probable one owing
to tho further similarity of therr structure in surface preparations.” The full
description and also the plates given by Kinzel shoulg be consulted by those
who may havo occasion toidentify this or other Indian mustards by the appeat-
ance of the seeds. The sample of B. rwegose examined by him came from
Kahmpong, and was found to contain 0 826 of mustard-oil.

B. rugosa, ver. cunelfolla, Prain, lc. 14, Sinapis cuneifolia,
Rozb., Fl. Ind , m., 121.

This plant 13 extensively cultivated in Northern Bengael and Assam as a
sage or pot-herb, In my article on Behmesta wnivea (Agri, Ledg., 1898, No. 15,
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518) I havo referred to it as one of tho rather romarkable vegetables prevulent
within, and hardly met with outside, the rhea-fibre area of India. It occurs,
for example, in Dinajpur, Bogra, Rangpur, Kuch Bihdr, and throughout the
valley of Assam. In nearly every poasant gardensa row or two of thus plant
may be seen. It has & rosette of ground-leaves generally of a dark bluish-green
colour and with very broad yellow mid-nbs and leaf-stalks. When young 1t
looks,like & cabbage, but in time 1t shoots up a much-branched inflorescence to
a height of four to six feot This becomes clothed with numerous sessile loaves.
All the parts are eaten, more espocially the young flowering shoots with therr
delicate leaves It is one of the most sigmficant of vegetables, and there are
probably several easily recogmised forms It 1s known, throughout the area
indicated, as lai-hak or mustard-vegetable This, with the previous specios,
would appear to be the only cabbage-like v: getable that oxisted mn India prior
to the introduction of the cabbage and canhiflower

THE OILS AND OILCAKES OF MUSTARD AND RAPE.

In the foregoing observations meution has been made of the (0]0h:
obtamed from the various species of Brassica and Erwea. 1t scems
desirable to bring into a separate paragraph a few of the more striking
characteristics of these ols and their ollcakes. All the species afford a
bland or fixed o1l in addition to a volatile or ¢~~antial o1l (Gildemeister
and Hoffmann, Volatile Ous (Engl. trausl), 1900, 182, 409-17). The
essential o1l 18 practically not known to the people of Indwa, so that
when mustard, rape or sarson oils are mentioned (by popular writers) it
should invariably be accepted that they are alluding to the fixed or
fatty oils. The pecuhar properties of the essential o1l are those on which
the menit of a mustard seed mamnly depends. It is on this account,
therefore, that the researches of Kinzel are of such special interest
to India. The passages already quoted from his report give an estimate
of the percentage of mustard-oil (a term used i Europe to denote the
essential o1l only) present in the samples examined by hum. Previous
reports on the presence of this oil, in the various qualities of Indian
rape and mustard, have been unsatisfactory because not defimite ; they
have accordingly retarded foreign exports. Schimmel & Co. give the
follpwing as the percentage of mustard-oil m the samples examined by
them —Russian seed, 0'4 to 0 5; Dutch, 07 to 08 ; Italian, 0'6 to 07,
East Inflian, 06 to 0°7; German, 0°7. Kinzel gives the average yield
of tors seed as 0549, rar seed 0'814, and sarson 0°708 per cent.
JS(Agri. Ledg., 1901, 104) The pungency of the Indian 13 thus not so
very different from the corresponding European seeds.

The karwa-tel (= bitter oil) is the fatty oil obtained from Indian
mustard and, rape seed, and inferior qualities from sarson. It 1s the
chief oil used in Indian cookery, and is accordingly very important to
the people. Rape (and sometimes also sarson) is in India largely used
to anoint the body. The practice seems to be fairly ancient, since it 1s
alluded t® by Terry (Voy. East Ind. (ed. Havers), 1665, 377) as follows : —
“The better sort anoint themselves very much with sweet oyls, which
makes their company very savory.” Rape and sarson (colza) are names
which unfortunately have come to be used almost synonymously by
Indian commercial men, and are so treated in official statistics. Never-
theless the fatty oils derived from them are even more distinct from
each other than are those from the corresponding Europcan plants. In
the Kew Report (1877, 34 ; Kew Bull., 1894, 96-7) we read that the Indian
feed known as “ Gu]arat Rape,” argelv crushed at Dantzic, is found to
yield 3% per cent, more oil than the European seed, and leaves & cako ?
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richer in fatty matter and albuminoids. That information was derived
from & paper by Dr. Wittmack of Berlin. But the presence of a percentage
of the essential oil of mustard in rape-cake has been said to render such
injurious to cattle. Roxburgh regarded Indian mustard-oil (fatty oil) as
inferior to rape-oil. Duthie and Fuller hold the same opinion. Speaking
of mustard-oil, they say it is less esteemed as an article of food thaf that
of rape. Most other writers affirm, however, that although the yield from
mustard is less, the quality of the oil is superior to that of either rape or
sarson. Thusit seems probable that the qualities of rape and mustard vary
considerably. Sarson is, as a rule, spoken of as an o1l that rapidly turus
rancid and even for burning purposes has to be purified before it can be
used. The mustard-oil of the bazirs of India has a pungent odour and
(bitter taste, due to the presence of a certain amount of the essential oil.
This is occasioned through the habit of watering the cake befere pressing it
a sccond time in order to abstract the residuary oil. It is often largely
adulterated with poppy-sced and other oils. Dunstan in his paper on
Indian Edible Oils (Agri. Ledg., 1899, No. 12) unfortunately affords no
information on the comparative values of the Indian mustards and rapes.
He furnishes, however, most useful particulars as to their specific gravity,
acid value, saponification, viscosity, ete., etc., and classes them as semi-
drying oils. Leather in a paper on Food-Grains and Fodders of India
(dgri. Ledg., 1903, No. 7) gives further details of the chemical composi-
tions of these oils. Lastly the Pharmacographia Indica furnishes all
necessary information on the medicinal merits of four qualities. These
appear to be Indian mustard, rape, sarson and jamba ( Eruca sativa).

The adulteration of linseed with certain qualities of mustard or rape seed
has been reported to prove very injurious to cattle fed on such cakes. This
subject has been dealt with very fully in the Dictionary, and the article
in that work on Oils and Oilcakes should therefore be consulted. [C}.
Leather, Agri. Ledg., 1897, No. 8, 158 ; also see Linum, p. 731, and Manures,
p. 770.]

«

PRODUCTION OF AND TRADE IN MUSTARD AND RAPE.

Acreage.—It has beon shown that owing to many of the crops
indicated above being grown in conjunction with other plants, it is
difficult if not impossible, in our present state of knowledge, to give
any very satisfactory statement of the area that they annually occupy.
The suggestion has been hazarded that the total (expressed as pure
crops) cannot be far short of 5 or 6 million acres. ,But.according to
the Agricultural Statistics published by the Government of India, both
the area and the yield vary considerably, especially in the Panj4b,
Rajputana and Sind, in response to the amount and seasonableness
of the rains. For example, the Panjib acreage of these crops} returned
in the official statistics of area and yield, was in 1899-1900, 397,600 ; in
the following year, 1,638,400 ; in the next year, 665,800; and agaii in
1903-4, 1,038,900, since when it has remained fairly stationary.

Vield.—Turning now to the estimated production, it would seem that
during the ten years ending 1901 there were two periods of abnormal
yield, namely 1897-8 and 1900-1. If these be disregarded, the traffic
fluctuated from a little over half a million to close on one million tons ¢f
seed, during the decade mentioned, and production has shown on the whole
a tendenoy to expand, This view is in strict accord with the constantly
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repeated statements of popular writers that the trade in these oil-seeds
has been steadily increasing, and is now one of the staples of Indian
commerce. » .

Rape and Mustard Seed : Rail-borne and Coastwise Tratfic—The returns
of Rape and Mustard carried by rail and river show the exporting
provihices to be the United Provinces, Bengal, the Panjsb, Assam and
Bontbay, in the order named. But as illustrative of the fluctuating nature
of the trade, it may be mentioned that in 1897-8 Bengul exported a hittle
under 2 million cwt., the United Provinces close on 1} million, Assam
about } million, and the Panjydb 3 a million cwt of these seeds.
The following year the figures werc —United Provinces 2} million, the
Panjab 13 milhon, Bengal 1} mllion, ar.d Assam a little over } million ewt.
But by 1906-7 a complete change had taken place —the United Provinces
exported 2} pillion cwt., the Panjab 1 milhon, Beneal § of a million, and
Assam under } million ecwt. Caleutta usually heads the list of import-
ing towns, but Bombay and Karachi take the lead 1n years of high pro-
duction in the Panjdb. The importance of Karachi =< a distributing centre
has been established for many years past, and, although eatreme fluctua-
tions have been experienced, it can be said to be improving. The following
were the supplies conveyed to the chief seaports in 1906-7 :—Calcutta
2} million cwt., Bombay 1} million, and Karachi § a million. The coastwise
returns show Bengal as the most important province. But for some years
the Bengal supply seems to have been falling off, and that of Sind corre-
spondingly expanding. But here again the trade seems to fluctuate so
violently that no rehiance can be placed on comparisons of short periods.

Exports.—The foreign exports of Rape from India 1 1891-2 were
130,793 tomns, valued at Rs. 1,70,89,524 ; in 1893-4, 365,954 tons or
Rs. 4,73,45,133 ; in 1895-6, 112,489 tons or Rs. 1,40,09,294; but they
fell in 1900-1 to 86,368 tons or Rs. 1,23,57,461; recovered in 1901-2,
viz. 346,244 tons or Rs. 4,45,56,044; and fell again in 1902-3 to 196,345
tons or Rs. 2,47,11,358. Since then the values of the exports have been—
19094, Rs. 2,53,41,010; 1904-5, Rs. 2,73,37.732 ; 1906-7, Rs. 2,46,70,617.
Of the exports the chief receiving countries are Belgium, France, Germany
and the United Kingdom.

The Mustard traffic is much smaller than that in Rape. In 1891-2
the exporfs were 2,640 tons, valued at Rs.3,86,818; in 1894-5, 7,809
tons or Rs. 11,27,605 ; in 1900-1 they fell to 1,721 tons or Rs. 3,25,5689 ;
mn 1901-2 they were 3,232 tons or Rs. 5,61,895; and in 1902-3 stood
at 2,613 tons Valued at Rs. 4,93,342.  Since then the annual valnes have
been—1903—4, Rs. 4,22,123; 1904-5, Rs. 6,19,004: 1905-6, Rs. 8,94,553 ;
1906-7, Rs.b5,65,000. Of these exports by far the most important
receiving countries in recent years are France, followed by Belgium,
Germany, Ceylon, Mauritius and the United Kingdom, the names being
given in sequence of importance.

Mustard and Rape 0il.— The traffic in Mustard and Rape O1l shows
a more steady expansion than that of the secd. In 1899-1900 the
exports stood at 259,661 gallons, valued at Rs. 3,562,962 ; in 1900-1 at
283,270 gallons, valued at Rs. 4,70,161; in 1901-2 at 286,169 gallons,
valued at Rs. 4,74,028; in 1902-3 at 314,792 gallons, valued at
Rs. 4,79,649 ; in 1903-4 at 346,174 gallons, valued at Rs.4,84,835; in
1904-5 at 432,752 gallons, valued at Rs. 5,58,762; in 1906-7 at 273,684
gallons, valyed at Rs.4,90,893. The bulk is exported from Calcutta.
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Out of the last year’s total (1906-7), 257,282 gallons went from Bengal;
14,244 gallons from Sind ; and 2,168 gallons from Bombay. The receiving

s vonsigmed to.  countries were Mauntius, 113,068 gallons; Natal, 93,787 gallons ; United
Kingdom, 19,892 gallons ; Australia, 22,581 gallons ; Straits Settlements,
10,159 gallons ; and British Guiana, 3,574 gallons.

D.EP., BROUSSONETIA PAPYRIFERA, Jent. : Fl. Br. I'nd., V.,
i, 838-41; 4Y0; Gamble, Man. Ind. Twnbs., 633 ; Brandis, Ind. Trees, 613 ; Engler
Vi, Pt 2 hd Prantl, Pfanzenfam , 1889, ni., pt. i., 76 ; UrticacEm. The Paper-

1,0: ere mulberry or Tapa-cloth, malaing, thale, kodzo, kaji, etc. A small tree
Muplberry. or bush, native of China and said to be wild on the hills of Upper Burma

and Martaban. Frequently cultivated in India, largely so in the Southern
Shan States (Craddock), and distributed to Siam, Japan, etc., Western
“China, Ichang and Yunnan, ete. According to Wiesner (quoted in Stein’s
Ancient Khotan) it is the paper material of Eastern Turkestan; it was
introduced into Southern Europe and parts of Germany about 1750.
Brandis remarks that 1t is a marvellous mstance of a plant that may

be sown both in temperate and tropical countrics.
Tibio From the bark of this treo is obtained a Fisre which perhaps deserves
to be carefully investigated TFrom it is made the falsely named Chinese
‘“ leather-paper,” the Japanese kodzo-paper, the curious papier-maché school-
slates of the Burmese (parabaik), the tapa-cloth of the South-Sea Islands and
Vaper the mulberry paper cloth of the Karens. It 1s an excellent paper-fibre, though
Material. according to some suthorities the stock is a little difficult to prepare of good
colour The silkworm can be fed upon the leaves, and the annual prunings
of twigs to obtamn a fresh flush for the silkworm might be made to give a
profitable return as a paper-fibre. The plant produces suckers in profusion,
Cultivation. coppices well and grows fast. It has been most successfully cultivated at Dehra
Dun, but the district 1s too far from the papor-factories to allow of profitablo
production. It will not survive on jungle-land or on dry svils, nor can it stand
severe cold ; but it might pay on waste land near the coasts of Bengal, Burma,
Malabar, etc , whence transport would be cheap. The usual Japanese method of
propagating 1» by ships. IKempfer, followed by Rein, says that every autumn
after the leaves havo fallen the young shoots near the ground are cut off, and mn
this way, after throe or four years, bushes with from four to seven one-yearshoots are
Yuld obtamed. It is estimated that 2 cwt. of raw Browssonetia bark will yield about
3% qrs. of white bast—about 45 por cent. Craddock describes the manufacture
pursued in the southern Shan States. It closely resembles the description
quoted 1n tho Dictionary from Royle (Fibrous Pl. Ind., 1855, 341-2). Rein (Indust.
Japan, 1889, 165, 393-5, 401, 403) gives an interesting' account of the plant
and furnishes an 1illustration printed on kodzo-paper (See Daphnd, pp. 486-7;
Paper and Paper Materials, pp, 862-4.)
[Cf. Stein, Ancient Khotan, 1907, 135 ; Kempfor, Hist Imp. Jap. (app.). 1727,
21-7; Mason, Burma and Its People, 1860, 522, 775; ¥Fortune, Yedo and
Pekin, 1863, 122 ; Baden-Powell, in Journ. Soc. Arts, 1886, 704 ; Hosie, Three
Years wn W. China, 1890, 1563 ; Corean Paper-making, in Ind. For., 1893, xix.,
199 ; Morris, Cantor Lect, Journ. Soc. Arts, 1895, 938 ; R.E.P., Comm. Circ.
1895, No. 7, Dodge, Usejul Fibre Plants of the World, 1897, 98-101; Bret-
schneider, Europ. Bot Disc. China, 1898, 4, 54, 495,763, 770, 773, 993 ; Dipl. and
Cons. Repts. (ann. ser.), 1900, v., No. 25611, 7-9; Craddock, i Ind. For., Dec.
1900, xxvi., 813 ; Nisbet, Burma Under Brit. Rule and Before, 1901, i., 386 ;
Wiesner, Diwe Rohst. des Pflanzenr., 1903, n, 445-7; Hanausek, Micro. lech.
Prod. (Winton and Barber, transl.), 1907, 92-4.]

D.E.P., BRUSHES AND BROOMS, Brush-making Materials,

iii, 841 2.  ete. ; Spons’ Encycl., 1880, ii., 543-57; Jackson, Comm. Bot., etc., 1890 ;

Brushes. Thurston, Imp. Inst. Handbook, 1893, No. 12; Morris, Comm. Fibres,
Cantor Lect. 1895 ; Hannan, Text. Fibres of Comm., 1902, 141-65.

Brooms are made all over India from a wide assortment *of

materials presently to be enumerated, the selection being as a rule
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BRUSHES
BRUSHES AND BROOMS MATERIALS
governed by the supply available and the necessities of the people.
Stein (Ancient Khotan, 1907, 333) figures and describes what 18 very
possibly the most ancient specimen in existenge. This was fqund at
Dandén-Ulhq (a city abandoned in the 8th century). The lower por-
tions of some grass were seen to have been plaited nto a continuous
stripe then rolled round and sccured firmly by a string, thus forming
a broom, which in every detail agrees with the corresponding article
of modern India.

Indian-made brushes are principally of the bazér-type and are, therefore,
mainly of local interest. Two firms, the ¢ Pioneer Army Brush Co.” of
Cawnpore, and * Messrs. P. Thompson ™ of Coonoor, Madras, manufacture
brushes of the Turopean pattern. Both firms gave some prominence a
fow years ago to the use of uttul-fibre ¢ Cwryota wirene) in place of bristlesy
from thd beljef that the sowars or Native cavalry wonld prefer vegetable
fibre to animal bristles. Althongh Indian-made brushes may now be
seen all over India, particulars are not available of the actual extent of
manufacture. There 13 moreover a very considerable import by India
from Europe of brushes, but complete statwstics are not available. We
read, for example, that from the United Kingdom there were received in
1903, 2,891 dozen brushes valued at £8,910.

Materials.—Turning now to the materials used. It would be undesirable
to attempt a complete enumeration of all the substances which in India
are crmaployed, or which might be so, for brushes or brooms. Even in
Turope the varety and diversity are extraordinary —e.g. bristles, kuttul,
broom, rattan, whalebone, wood, rushes, wire, spun-glass (speeially
serviceable for contact with acds), ete, ete. India at the same time
exports a very considerable quantity of brush-making materials including
both vegetable fibres and bristles, and the trade would appear to be
improving. Thus in 1899-1900 the total exports were 54,388 cwt., valued zxports.
at Rs.11,49,998; whereas m 1903-4 thev were 83,258 cwt., valued at
Rs. 20,76,331; and in 1906-7, 88,158 cwt., valued at Rs. 17,68,930. Al-
though in point of quantity Madras takes by far the largest share, viz.
79,350 cwt. in 1903—4 and 85,203 cwt. in 1906-7, the goods it exports are
much lower priced (viz. Re. 9,70,328 in 1903-4 and Rs. 9,71,212 1n 1906-7)
thanthose sent from Bengal (viz. 3,296 cwt., valued at Rs.9,60,5711n1903-4,
and 2,360°cwt., valued at Rs. 6,52,827, in 1906-7). The Bengal exports
are mainly in high-priced bristles. Of these Bengal exports for 1903, pruties.
Rs. 5,75,790 represented the value of the bristles sent to England, whilst
only Rs. 22,4Y0 were attributable to vegetable brush-fibres with the same
destination. The total exports of brush-making materrals from all
India to Great Britain in 1903 were 17,943 cwt., valued at Rs. 10,38,909,
and of that amount Rs. 6,07,305 was the value of the Indian contribution
of bristleg’to the British supply.

The following are some of the principal plants employed in brush-
making :(—

Arenga saccharifera, Labi/. (goe p. 92).

Aristida setacea, Retz , Fl. Br. Ind., vn., 225; GRAMINEZ. Broomstick- D.E.P.,
grass, shipur-gaddi, vina-pullalu, thodapga-pullu, otc. A reed threo to four ;, 319,
foet in height, found in Western India from Bihér and the Konkan southward,
also in Ceylon, the Mascarene Islands, ete. The roots attain a length of 15 inches
to 3 feet and are said to be used in the manufacture of weavers’ brushes in
Madras and along the west coast (Ind. Agri., Dec. 12, 1891). These roots aro
collected in South India by Yerukalas (a nomad tribo) and sold to the weavers
at 8 or 4 annas a viss. The Telinga paper-makers construct their frames of the
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BUCHANANIA
LATIFOLIA BRUSH-MAKING MATERIALS

Piyar

D.EP,
iv.,, 198.

D.EP,
vi., pt. 1.,
5-6.

D.E.P,,
i., 544-5.
Piyar.

Varnish,
oil.
Nuts.

culms and these are also employed for making faitzes 1 the same way as the
khas-khas roots of Northern India.

Agave Cantala, #oxt, and other species (seo p. 33).

Banbusa, various species (see pp. 99-101).

Borassus flabellifer, Li»n (see p. 170).

Bristles, see Live 8tock (Hogs) (p.7562).

Caryota urens, Linn (see p. 286).

Chloroxylon Swietenia, 0 ¢ (backs of brushes) (soe p. 294) .

Chrysopogon Gryllus, 7//n  'The roots of tlus plant are samd by Jackson,
Hannan and others to be tho Venetian whisk-fibre which in England and other
countries 18 made into brushes of various kinds. The grass is abundant on the
hills of North India, but excopt as a fodder plant 1t 18 apparently not known
to be of any economic value,

Cocos nucifera, Linn (see p. 356)

Corypha umbraculifera, Linn (sec p 429).

Halr of bears, squirrels, camels, badgers, goats, polecats, sables, ichneumons,
etc., 18 used in the European brush industry, but no information is- available
as to the extent, if any, to which India contributes to the supply, or herself
utilises any of the hairs mentioned

Ischeemum angustifolium, #ack (sco p. 694).

Pandanus odoratissimus, (i1, f., tho Screw-pme-—the keura, ketgi, kenda,
talum, mugali, etc. A common and much-branched plant frequently grown on
account of the fragrance of 1ts flowers, but is wild on the coasts of South India,
Burma and the Andaman Islands. The leaves contain a strong fibre used
for cordage and for spinning into coarse yarn. The roots are used in basket
and brush-meking (Perfumery, see p. 821). [Cf. Forster, Pl. Fsc., 1786, 38-41 ;
Rept. Ind. Hemp Drugs Comm , 1894, 1., 166 ; Marco Polo, Travels, 1., 250;
Ain-i- Akbari (Jarrett, transl), n, 126; ete.]

Pheenix sylvestris, Roxb. (sce pp. 115, 884-5).

Saccharum arundinaceum, Retz (see p. 930)

Sorghum vulgare, Pers. the Italian whisk (see p 1031)

Tamarlx, spp., see Baskets (p 116).

Vetlveria zizanioldes (see p.1106).

¢

BUCHANANIA LATIFOLIA, Roxb., Hort. Beng., 1814, 32;
B. Lanzan, Spreng., in Schrader Journ., 1801, v., 4; Cooke, Fl. Pres.
Bomb., i., 275; Fl. Br. Ind., ii., 23; Gamble, Man. Ind. Timbs., 216;
Pharmacog. Ind., i., 394 ; Agri. Ledg., 1899, No. 12; 1900, No. 9; Duthie,
Fl. Upper Gang. Plawn, 1., 185; Brandis, Ind Trees, 205 ; ANACARDIACEZ.
The piyar, chironji, pial or peal, chirauli, paira, tarum, chor-ka-gond,
mowda, nuskul, lonepho, ete., ete. A middle-sized tree, leafless only for a
short time, met with in the dry forests throughout India and Burma,
ascending in the Sub-Himalayan tract to 3,000 feet, and frequently
associated with the sdl, the mahita and the dhdk.

A pellucid Gum (peal or pial) which exudes from wounds n the stem is more
than half soluble m water. It is said to resemble Bassora gum, to have adhesive
properties like inferior gum arabic, and to be suitable for dressing textiles. As
A consequence of inquiries organised by the Reporter on Economic Products
1t wes found that in many provinces the gum is not collected, while it 1s
roported from Jhansi (U. Prov.) as used in printing cloth, from Berér ga employed
i dyeing, and from the Central Provinces ss sold mixed with dhawra gum
(-1nogeinsus 1atifolia) to the banias. On some samples sent to the Imperial
Instatute, London, the Director reported that the gum was not entirely sotuble,
but when mixed with twice its weight of water, about 10 per cent. formed a
gelatinous mass ; the sample examined, moreover, contained a large quantity of
extraneous matter. The brokers reported that if it were carefully collected and
a regular supply ensured, it might tetch 20s. per cwt. on the London market,
and be employed for cheap manufacturing purposes. [Cf. Agri. Ledg., 1900, No.
9, 92.] The bark and the fruits furnish a natural VarNisa. The kernels yield
a sweet and wholesome OIL (chironyi), but owing to their being much prized asa
sweetmeat when cooked, the oil is seldom expressed. The kernels, which have
& flavour something between that of the pistachio and the almond, are eaten by
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THE DHAK OR PALAS

the Natives (Buber, Memosrs, 1519, (Engl ed.), 326). They are also used to
flavour ganja (Rept. Ind. Hemp Drugs Comm., 1894, 157). In the hills of Central
India the fruits with the kernels nre pounded and dried and subsequently baked
into & sort of bread (Church, Food-Grains of Ind., 177) From the Panysib and
Bombay the leaves are reported as used for FODDER. The TIMBEK 18 not very
hard nor durable and is of small value, though made mto spoons, plates, toys
and bpdstoads, and is even employed for door and window frames, plough-
handles, ete. White insect-wax has been found on the tree in the Central Pro-
vinceS. The kernels of B. angustijetia, Roxb, are used hke those of the
above species. [Cf. Awn-i-Akbari (Blochmann, transl.), 1590, 71 ; Taleef Shereef
(Playfair, transl), 1833, 68; Buchanan-Hamilton, Stat. Acc. Dnaj., 1061 ;
Lisboa, Useful P! DBomb., 1884, 53-4, 217, ete ; Moodeen Shenfi, Mat. Med.
Mad., 1891, 128-9 ; Journ. Soc. Chem. Indust, x1, 404; Ind For., Sept. 1895,
xxi., 329; Biscoe, Hyderabad Trees, 1895, 3: Kanny Lall Dey, Indeg. Drugs
Ind., 1898, 53; Rept. Coll. Ind. Mus. Cal-., 1901, 61 ; etc., etc.)

BUTEA*FRONDOSA, Losb.; Fl. Br. [nd, i, 194; Roxburgh,
As. Res., 1792, iil., 469-74 ; Jones, .Is. Res., 1795, 1v., 299-300 ; Buch.-
Ham., Stat. Acc. Dunay., 169, Solly, Journ. Roy. .1s. Soc., vii., 145; Heuzé,
Les. Pl. Indust., 1895, v, 293; Gamble, Man. Ind Timbs., 243-4;
Pharmacog. Ind., i., 454-8 , Cooke, Fl. Pres. Bomb, 1., 371, Duthie, FI.
Upper Gang. Plawn, 1., 240 ; Brandus, Ind. Trees, 230 ; LecuMminos®E. The
Butea Gum, Bengal Kino, or Bastard Teak, dhdk, palds, chichra, murip,
pards, khdkra, multuga, pauk, cte. From palds is said to be derived
Plassey (paldsi), the scene of Clive’s victory. A moderate-sized deciduous
tree commeon throughout the plains of India and Burma, and ascending
the hills to about 4,000 feet in altitude.

This woll-known tree is, when in flower, a conspicuous fcature of open country
and grass lands, owing to its bullhant flowers which appear at tho beginning of
the hot season It 18 valuable for recovering salt-lands since 1t will grow even
where there is a bad eoffloresconce of »éh (sce Alkalis and Alkaline Earths— Réh,

56). It ywelds naturally, or from artifictal scars on the bark, a GuMm
called chénid-génd, kamarkas, palds-ki-gond, etc., which occurs m round tears, as
large as a pea, of an intense ruby colour and astringent taste. The gum 1s used in
Native MEDICINE as a substitute for true kino (Pterocarpus Marsupium,
which see, p. 908). Roxburgh pointed out that 1t differed from true ko in being
more soluble and the solution more astringent in water than in spirit, just the
reverse being the case with the product of Pterocarpus. A great deal has
been written on the subject in chemical and pharmaceutical journals and other
publications. Hooper, for example, has dealt with 1t at length m tho Phar-
maceutical Journal (June 23, 1900, 4th ser., x, 664 et seq.).
® The gum is usually very impure owing to careless collection, and it would
be a matter of some difficulty to clean 1t for medicinal purposes. In any case
with true kino available m India, mn sufficient quantity to meet all medical
requirements, there 18 not likely to be any market for this substitute. The Lac
msect (p. 1053)° is rehred upon the tree in India, and 1t is regarded as affording
the second best quality. [C}. Tachardwa lacea, Agri. Ledg., 1901, No. 9, 181, 211,
221, 224, 230-1, 235, 238-9, 242, 250, etc., ete.] The gum may be used both as
a Dy and Tan, but for these purposes is hardly, if at all, 1n demand outside
India. Thé# Natives are said to use 1t to purify and precipitate blue indigo. It
seems possible that if the bark or wood were utilised as 1n preparing Catechu,
a p\:l;e tanning extract might be obtained. The flowers, called tésu, késu, etc,
yield a brilliant yellow dye by simple decoction, but the colour is fleeting, though
rendered a little less so by the addition of an alkali. Formerly it was much used
at the Héli festival, the fleeting character being regarded as an advantage, but
at the present time it appeurs to have lost its popularity, being supplanted
by amline dyes. Hummel and Perkin (Journ. Soc. Chem. Indust., 1895, xiv.,
459~60) point out that under certain treatment the colours given by Butea
flowers resemble those afforded by young fustic. Hence these chemists add
that they “‘ cannot therefore endorse 8ir Thomas Wardle’s opinion that 1f Buten
flowers could be obtained in sufficient quantity and sufficiently cheap they
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would be a useful addition to tho yellow dyes we already possess '’ (see p. 1053).
The bark yields a Fisrr used for rough cordage and for caulking boats. A
bright, clear OrL dorived mm small quantity from the seeds (palds-pdprd) is
used ineMepiciNE. Dymotk (Mat. Med W. Ind, 1885, 232) says, “1 havo
tried the sceds as an anthelmintic and am inchined to think favourably
of them : they have an aperient action’ Pounded with lemon-juice they are
a powerful rubefacient, and have been known to cure herpes. B. superba.
Roxb, is consdered to possess similar properties to those of B. frondesa. [Cf.
also Rept. Cent. Tnulig. Drugs. Comm., 1, 45, 65, 81, 121, 180, 282.] The leaves
aro givon as FoppER to buffalocs. The TiMBER is not durable above ground,
but 18 saud to be much better under water, and is consequently used in Upper
India for well-curbs and piles and also for the water-scoops of Native wells.
Gamble observes that if cut up green and seasoned in the plank, it is likely
to be a fair wood for rough boxes. Buchanan-Hamilton (Stat. Ace. Dinaj., 159)
says that the flowers are offered to the gods. [Cf. Jowrn. As. Soc, 1813, iu.,
219-20 ; Taleef Shereef (Playfair, transl ), 1833, 40 ; Taylor, Topog. Stat. Dacca,
1840, 62: Wardle, Rept. Dyes and Tans, Ind., 1887, 7, 20, 36-8, 51 ; Forsyth,
Highlands Cent. Ind, 1889, 380, 421, 463; Kanny Lall Dey, Indwy. Drugs Ind,
1896, 53-4; Gaz. Karnal Dwst Pb. (2nd od ), 1890, 18-9; Russell, Monog
Dyesang Indust. C. Prov., 1896, 17 ; Hooper, Rcpt Labor. Ind. Mus. (Econ. Sec.),
1900- 1, 17 , Joret, Les. Pl. dans L’ Antiq., efc., 1004, n, 347, ete.]

BUXUS SEMPERVIRENS, Linn.; Fl. Br. Ind., v., 267;
Gamble, Man. Ind. Twmbs., 592-4, Brandis, Ind. Trees, 1906, 559 ;
Kurnorsracez. The Boxwood 'Tree, shanda laghine, chikri, papri,
shamshad, shuma), shibsashin, ctc., ete. An evergreen shrub or small
tree of the Suliman and Salt Ranges, the Himalaya castward to Nepal
and Bhutan (absent from Sikkum), at 4,000 to 8,000 feet, chiefly in shady
ravines, more especially on calcareous soils. It is a slow-growing tree,
very difficult to raise from seed.

A tincture from the bark s used in MrbiciNg as a febnfuge, and the leavos
aro occasionally browscd by goats, though to most aninals they are poisonous.
Boxwood 18 found on the Himalaya of largoe size, occasionally over 5 feet in
girth, 3 feet being not unusual. The TiMnER 18 very valuable, being in groat
demand for turnery, carving and other purposes for which a very hard, close-
graaned wood 18 required. The principal European use, gince the 15th century,
has been for wood-engraving, and 1t 18 regarded as the best substitute for 1vory
in many ornamental purposes. But the Indian sreas are almost always difficult
of access, and 1t has beon found that the timber cannot be cut, seasoned and
delivered at an Indian port, still less 1n London, at the prices usually offered.
Hitherto the principal supples for Europe have come from the Caucasus, but
this 18 spoken of as being rapidly exhausted. The trade has accordungly asked
for suitable substitutes that may at least meet certain of the purposes of boxe
wood. The following have been montioned as the more hkely Indian timbers :—

Atalantia monophylla. Laslococca symphylhzefolia.
Celastrus spinosus Murraya exotica.
Chloroxylon Swietenia. Olea ferrugimea. *
Crateegus Oxyacantha, Psidivm Guyava.

Dodonma viscosa Punica Granatum.
Euonymus Hamiltomanus. Santalum album.

Gardenia latifolia. Viburnum erubescens,

Hemlcyclia sepiaria. Wrightia tinctoria. s
Ixora parvifiora.

CZESALPINIA BONDUCELLA, Flem., As. Res., 1810, xi.,
519 ; Caretti in Rheede, HHort. Mal., ii., t. 22 ; Globuli majores in Rumphius,
Herb Amb., v., 92, t. 49, £. 1; Bentley and Trimen, Med. Plants, ii.,
t. 856; Duthie, FI. Upper Gang. Plain, 1903, 1., 302 ; FI. Br. Ind., ii., 254 ;
Lrguminos®. The Fever-nut, the Nicker-tree (Yeux de bourrique, Fr.};
putikaranja, kat-karang, karaung, ndta, kanja, gach-chakaya, gila, gajkar,
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CASARPINIA
THE FEVER-NUT OR BONDUC CORIARIA

Divi-divi
kalachi, gagn, kdkachia, sagargota, gdjarghota, kalein, etc. €. Bonduc,
Rogb., is perhaps only a variety of €. Bonducellu, The properties of
the two plants are 1dentical, but the seeds of, the former are brown-
coloured (not steel-grey) and, owing to only one being usually in the pods,
are not angled. The name bonduc was probably given because of the

bulletshike sceds.

A,scandent thorny bush found in Indis and Burma, ascending the hills to
altitudes of 2,500 feet and often very gregarious. Frequent as a hedge, planted
or self-sown. Is very common near the scashore in most tropieal countries,
the seeds being carried by the sen without losing thexr witality. A littoral
species that often forms impenetrable thickets [Cf. Pran, Bot. Laccadives, 38.}

In Indie the seeds (nuts) are held in high ostoem ag & MEDIOINE used 1n the Medwme.
treatment of intermuttent fever, especially if associated with skin diseaso. A
powder was made officinal in the Indan Fharinacopcein of 1868. It 13 recom-
mended to be admnmstered along with black pepper m doses of from & to 60e
grams It contains a bitter principle that inay bo separated as o white amorphous
substance, through the circumstance that 1t 18 soluble in aleohol, chloroform,
glacial acetiec acid, ete. From 1its chloroform solution 1t may be precipitated on
being poured into petroleum ether, or from the glacial acetic acid solution on
being thrown into water. A writer in Comptes Rendus (July 1886) says the
medicimal virtue of the cotyledons contained within the sced 1s due to their bitter
extractive principle, tho properties of which have not boen accurately ascertained.
Chnical experiments conducted by Isnard at Marseilles, however, would seom
to confirm the Indian reputation of merit as an antiporiodic.  Applied externally
the powder, mado mmto an ointment with castor oi, 13 held to be beneficial
hydrocele, and the burnt seods reduced to a powder are regarded as a valuable
DeNTIFRICE, especially in spongy gums. The seods are also said to afford an Dentrifice.
ol which is employed as a CosmeTic. The leaves and the root-bark are regarded oil
a8 possossing sumnilar properties to the seed, though weaker. [Cf. Hughes, Nat.
Hast. Barbados, 1750, 195, t. 18 (drawn by G. D. Ehiet) ; Taylor, Topog. Stat. Dacca,
1840, 62 ; Irving, T'opog. Aymar, 1841, 192, Pharmacog. Ind , 1, 496-9 ; Rusby,
Druggists’ Bull., 1890, 323-5; Banerjer, Agri. Cuttack, 1893, 187, 196 ; Dhar-
galker, Notes on Therap. Indvyy. Veg Drugs, 1899, 96, Rept Cent. Indigy Drugs
Comm., 1901, i., 59, 94, 146, 181, 342 ; Gamble, Man Ind. Twmbs, 1902, 267 ;
Cooko, Fl. Pres. Bomb , 1, 410; Brandws, Ind. Trees, 246, Talbot, Last. Trees,
etc. (2nd ed.), 141; ete., otc.]

C. coriaria, Willd,; Warburg, Der Tropenpflanzer, 1901 v., 85-8, D.E.P,,
fi. a, 8, ¢ and p; Hooper, dgr.. Ledg, 1899, No. 10; Dunstan, Rept. on 11, 3‘9 )
Indran-grgwn Pods, 18-9. The diwi-dws or Amernca Sumach (the true Drvi-divi.

Sumach or Sumac is Rhus Cotinus).

A small tree, native of South America and the West Indies Introduced
imto India shortly after the appearance of Dr. W. Ilamulton's report (1834)
on the merits of the pods as a tanning material. Tt 18 now fairly extensively
grown, 1f not almost acchmatised 1n the Westorn Presidency, especially in Dharwar, Acclimatised.
Kanara, Bijapur, Bhadgaon (in Khandesh), Belgaum, etc Also in South
India, especially’ in North Arcot and South Kanara. In Mysore and Coorg 1t
has been tried, and with some success, as a shade-tree tor coffee and thus an
auxibary crop. In the Umited Provinces and in Bengal the tree has hitherto been Past Failures.
experimentally cultivated only, and with questionable success. Of Chota Nagpur,
for example, one report speaks favourably; a later one explains the want of
vigour as owing to the seedlings not having been transplanted ; four years later
the failure then recorded 13 attributed to the seedlings having been transplanted ;
and lastly the plantation 1s abandoned  This 1s not the history of all experiments, Cumatic
but imperfect knowledge or want of continuity of knowledge 19 probably more Requremonts.
responsible for the results attained than any other explanation as yet adduced.
It i3 probable, however, that insular conditions might be anticipated to afford
better results than contmental.

Hooper reviews all available information but unfortunately does Properties.
not furnish the results of any special chemical investigations into
th8 varying qualities of the cultivated pods now procurable from the In&an.gmwn

Pods.

provinces of India, nor into the variations consequent on the seasons of
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THE DIVI-DIVI PLANT

collection and methods of preservation, etc. “ Diwi-divs,” he a.f.ﬁrms, “is
classified by dyers and tanners as a true astringent and is associated with
oak-gal]ls and myrobalaps in affording a maximum amount of tannin
with 2 minimum amount of colouring matter.” Crooke (Practical Hand-
book Dyeing and Calico Printing) speaks of dwi-dun (or Libi-dive as it is
sometimes called) as being one of the most important astringents in the
market. “ The best pods,” he writes, ““are thick and fleshy and «.of a
pale colour. Those which are dark, with black spots and blotches, have
probably been gathered in a damp state, or have been subsequently
exposed to moisture, which greatly reduces their value. The amount of
tannin in divi-davt is greater than in sumach or even myrobalans.” These
opinions had relerence of course more especially to the use of divi-din
Ayeing, and accordingly Crooke adds that a great objection to dwi-
divs lies 1n the fact that fragments adhere to the textile, whish act as
resists and produce a mottled condition of the dyed surface. But from
the tanner’s point of view dwwi-dive is an uncertain material, more especi-
ally if the seeds be contained within the pods. It is greatly influenced
by atmospheric conditions, 18 very subject to injurious fermentation, and
imparts weight to leather through the absorption of a gummy substance
which is less waterproof than the materials imparted to skins by other
tans. In India, according to Thorpe (Madras Marl, 1888), divi-divi
cannot be successfully used without the aid of an anti-ferment.
Hummel (in connection with tho Colonial and Indian Exhbition of
1885-8) was the first of the modern chemists to examine the Indian-grown
pods, He reported that they wore inferior to the American and West-Indian.
Proctor (Leather Indust, 1898, 77) givos & classification of tanming materials
and shows divi-divi along with feacia arabica pods, myrobalans, etc., as a
pyrogallol tan. Mr. A. G. Perkins of the Yorkshire Colloge gives the tannin of
these pods as ellagitannic acid. Dunstan found an inferiority similar to that
reported by Hummel. He had sent to him samples from Chota Nagpur
Bengal, and after examining these expressed the opinion that the pod from
other parts of India (Bombay and Madras, etc.) might be found richer in
tannin than the Bengal samploe. American pods, Dunstan adds, usually con-
tain from 30 to 50 per cent. of tannmg matter. The Bengal pods were found
to contain only from 19-73 to 32 79 per cent. Warburg discusses the ‘tulti-
vation of dive-dwi in German East Africa and furnishes particulars of the
mports into Hamburg. [Of. Stowart, Tanning and Currying Leathed, in Select.
Rec. Govt, N.-W. Prov, 1870, also revised 1n Watt’s Select. Rec. Govt Ind., 1889,
100-11; Ind. Agri, March 1882; Cooke, FIl. Pres. Bomb., i., 4§3; Gamble,

Man, Ind. Tumbs., 268 ; Talbot, L1st. Trees, etc. (2nd ed.), 141 ; Rec. Bot. Sure.
Ind., u. (Plant Chota Nagpur), 99.]

C. digyna, Rotil. ; Fl. Br. Ind., i1, 256; Hoopexr, Agri. Ledy.,
1899, No. 9; 1902, No. 1, 27; Dunstan, Imp. Inst. Tech.*Repts., 1903, 19217 ;
Prain, Beng. Plants, 1., 1903, 449, 1t 1s best known by the following
names :—vakeri, vaker-mal, kunti, amal-kuchr (or kochi), nini-gatch,
gaukungchi, sunletthe (or sun-let-the). )

History —DBy what appears to be an error, the pods of this prickly climbing
shrub have been called tars. teri, or tourhs. The earliest mention of them would
seem to be in an article by Mr. John Teil which quotes two letters from Mr. Sconce
of Chuttagong, dated April 23 and July 7, 1847, addressed to the Secretary of
the Agri.-Horticultural Society of India. In the last letter Mr. Sconce gives them
their Chittagong name jer: (vi., 246-61 and app., 6-8). It seems probable the
true tary i8 C. sappan, n fact tar: 1s almost & generic word for tanning material
and is applied very frequently to myrobalans. The plant is met with in Central
and Eastern Bengal, Assam, the Circars and Burma, and according to Brandis
it occurs also in the Central Provinces {Sambulpur) and in the Western Peninsilia.
Recently 1t has been experimentally cultivated in many parts of India and
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even in some foreign countries, the demand for the pods having been very
considerable.

Properties and Uses.— Roxburgh named the bush C. oleosperma ou.
in allusion to the O1L afforded by the seeds, which he tells us was tn some
parts of the country employed as a lamp oil. He makes no mention of the
still nore valuable property of the pods as a source of tannic acid. None Taning
of the standard works published prior to 1890 make definite references Material.
to the use of the pods in medicine or as a tanning material, though
Buchanan-Hamilton (Stat. Acc. Dinaj., 1833, 170) states that they were
in his day much employed by the dyers. It may thus be said that while
these pods had been favourably reported on by Mr. John Teil of Calcutta
in 1848, they were subsequently forgzotten for fuliy half a century. In
1892 Mr. E. M. Homes, Curator of the Museum of the Pharmaceutical
Society sof Great Britain, sent to the Reporter on Economic Productd
some “{ar:® pods that he had received from India as & medicine. He wmedicme.
suggested that an inquiry might beinstituted into the source and available
supply, and accordingly they were identified. 7Tar: pods were in conse-
quence included 1 the programme of operations of the Reporter for 1893. rustory of
A circular letter was issued to the Directors of Agriculture in Madras, {Feent ¢
Bengal, Assam and Burma. In 1894 samples came from many districts
in Burma. About the same time the Director of Assam (in connection
with a monograph on dyes of that province, which he had under prepara-
tion) sent a sample of “ teri ”” pods to be determined. He was at once in-
formed that they were the pods of €. digyna regarding which a special
inquiry had been addressed to his office. Holmes had the pods analysed
in 1892 (by Messrs. Gonne, Croft & Co.), when they were fornd to contain
33} per cent. of tannin. Shortly after Evans pubhshed in “ Leather” a
report in which he mentions a yield of about 33 per cent. Wiesner (Die
Rokst. des Pflanzenr., 1903, ii., 844-5), quoting from Hartwich (Die Neun
Arzneidrogen, Pfl., 1897, 27) under Acacia digyna ?’ mentions that the
pods contain 33:25 per cent. of tan, and, like Holmes, Evans and others,
he adds that if procurable in quantity they might come into extensive
use. In 1898 a large supply was in consequence procured from Sylhet,
from many districts in Burma, and also from Chittagong. But it is
remarkable that so far none have been procured from the Circars, where
Roxburghefirst found the plant.
¢ The Forest Department have taken the greatest possible interest in supply
this new product (consult the late Mr. H. C. Hull’s letter of July 20,1901, Avable.
to all Conseryators of Forests). The Annual Reports {rom Burma and
Bengal record from year to year the progress made. The Report for
Tenasserim (1901-2, 27) says, * There is no demand and the stock of 60
bags was sold for Rs. 4 per bag, a price that just covered expenses.” The No Demand
Report fog the Southern Circle in 1902-3 states that the plant had proved
easy of cultivation, but adds, * As there appear to be no present demauds
for the pods, further plantations of this species are not wanted.” It wall
thus be seen to rest with the trade to say whether or not the expectations
of writers on this subject are to be realised.

A fair quantity of two sets of pods, secured through the Forest
Department of Burma, and a corresponding parcel from the Assam
stock, were consigned to the Imperial Institute, London and in due course
reported on by the Director. The two parcels (of pod-cases without mgh viena
the seeds) from Burma were found to contain 53-82 and 53.86 per cent, of;fancin.
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tanning material, while the Assam sample was still richer, viz. 59-89 per
cent. The report (l.c. 192) continues: “ With the view of obtaining
a practjcal opinion as tq the tanning value of this powder, a sample
was furmshed to a well-known tanning expert, who reports that he
is much inpressed with the results that he has so far obtained ; they
compare very favourably with those furnished by the best divisdivs,
whulst the aqueous liquor from €. digyna did not appear to undergo
the injurious fermentation which is the difficulty in the use of diw-
div.” A second consignment from Assam was sent to the Imperial
Institute in 1900 and found to contain a shightly lower percentage of
tannic acul, viz. 4545 per cent., also a third parcel from Burma, which,
however, contained more than the previous, viz. 60'5 per. cent. These
gesults accordingly place the pods among the richest of tanning materials,
and they undoubtedly impart an excellent colour to the skins. They
are, in fact, much richer in tannic acid than was supposed some few years
ago. It may therefore be added that it would be unfortunate (as seetns
hikely) if they should be destined to a second half-century of oblivion, such
as followed their onginal discovery by Mr. Sconce 1n 1847. [Cf. Gamble,
Man. Ind. Tumbs., 266 ; Brandis, Ind. Trees, 247 ; Rec. Bot. Surv. Ind.,
i1. (Plants, Chota Nagpur), 99 ; Hanausek, Beriwhte der Deut. Bot. Gesell.,
1902, 77 (Gvsh.), (gives a long account of the microscopical structure of
the pods); Board of Trade Journ., 1903, 1., 146 ; Chandra, Tanning, and
Working wn Leather, Beng., 1904, 7; Chatterton, Tanning, and Working
wn Leather, Mad. Pres., 1904, 47.]

C. Sappan, Lwnn.; Tsja-Pangam, Rheede, Hort. Mal., 1686, vi.,
t. 2; Lunum Sappan, Rumphius, Herb. Amb., 1750, iv., 56-8, t. 21,
Roxb., Corom. Pl., 1.,17 ; Beddome, For. Man , 90, pl. xui., {. 1. ; Greshofi,
Nutt. Ind. Pl., 1894, 121-4, t. 29 ; Fl. Br. Ind 1., 255. The Sappan- or
Bakam-wood or Sampfen-wood, sometimes also called Brazilian-wood
(the name Brazilian being derived from braise (red coals) and thus
oniginally unconnected with the country of that name; in fact, given
long prior to the discovery of Brazil). The better known vernacilars
of India are—bakam (hokom), taw:, ters, patang, pattdnga, sappanrga,
chapangam, tein-nyet, etc.

History.—This plant is frequently mentioned in letters from East,India Co.’s
servants at the beginning of the 17th century, showing that 1t was a well-knowr
article of trade even then One of the earhest detailed descriptions of 1t, how-
ever, 18 that given by Rheede, whore 1t 18 called tsia-pangam. That account was
followod by the Herbarium Amboinense, mn which a long hist of both the European
and Native names for 1t are given, but of these the Bengali russo’s need only be
here specially mentioned—a name that does not appear to be in use at the present
time since 1n Bengal 1t 18 generally known as bokom. It 18 also mteresting to add in
this connection that Rumphius suggests the dertvation of Sappan from the demand
of the Arabs for the wood to be employed in the construction of certain . s»rnamental
boats or portions of boats Hence, adds Rumphius, comes the Malayan sampan,
a decorated boat. He further tells us that the pegs (or wooden nails) employed
in ship-building are chiefly made of this wood. But the Sappan 18 a small thorny
tree of the Eostern and Western Peninsulas of India, also of Pegu, Tenasserim
and the Shen plateau of Burma—cultivated where met with elsewhere in India
and Burma. Hence with its Malayal name shappannam and its Tamil shappu,
1t is more hikely, as suggested by Yule and Burnell (Hobson-Jobson (ed. Crooke),
794), that the word sappan was derived direct from India itself and is not
Malayan. Gamble (Man. Ind. Timbs.,, 1902, 267) says he has never seen it
wild. Rheede obsorves that it prefers sandy places, 1s indigenous to Travancoze
and cultivated as an ornamental and useful tree all over Malabar.
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Properties and Uses.—The wood yields a valuable red DyE, which,
before the days of aniline, was exported very largely from India to
Europe. Recently the traffic has declined very materially. Rut the
dye may also be obtamned from the pods (tawr:) and from the bark,
hence the necessity of not confusing the pods of this species with those
of G digyna, which are nowadays also called ters or tari. The
accounts given by both Rheede and Rumphius of the methods pursued
by the dyers of India or of the East might be given as a modern
statement, so very accurate are these writers 1n most patticulars. The Auxiianes.
use of lodk (leha) bark (Symplocos racemosa, p 1053) as a dye auxiliary,
and of chalk to deepen the colour and of alumn to fix 1t, as also the circum-
stance that the colour 13 bleached or destroyed by acetic acid—these
and such other circumstances aic fully detailed. Rumphius tells us
that in pfrepaging the decoction the Natives throw a few grains of paddy
into the boiling liquid. If the husk scales off, the boiling 18 regarded as pong
sufficient, not otherwisc.

Sir Thomas Wardle speaks very favourably of sappan in wool-dyeing Preparation of
and in calico-printing. Of the pods, he observes that they are astringent Drochon o
and much used in dyeing and tanning smce they produce with salts of frods.
wron a rich black. It may be doubtful whether the pods alluded to are,
however, those of this plant; they may be those of €. digynw. Sule,
speaking of Berdr, describes the manufacture of a special dye called
abashai from the wood. Giles similarly says that mn the Karenni country
a plant known as the sawku (possibly sappan) affords from the powdered
root a brick-red dye that on being boiled with cotton becomes permanent
and requires no mordant to fix 1t.

By the Sanskrit authors sappan is often treated as a form or quality of
sandal-wood. It is not generally recommended as a medicine either by iedioine.
the Hindus or by the Muhammadans of India, but has for years been
emploved by Europeans in India as a useful substitute for logwood. [Cf.

Rept. Cent. Indig. Drugs Comm., 1., 156.] Ainslie speaks of the emmena-
gogue properties of a decoction of the root.

According to the Pharmacographia there are two qualities of the wood Trade
met with®in Indian shops, viz. the Simgapore and the Dhunsar, with a 2"t
third and less valuable obtained from Ceylon. It sells at {from Rs, 30 to
§s. 42 per %andy of 7 cwt., according to quality. Fawceti, (Monog. Dyes

omb., 15) calls it by the old name-—* Brazilian-wood,” and epeaks of
it as imported from Siam and Malabar. Tt sells at Rs. 2 per 12 scers (24
Ib.) and is largely used in preparing gulal. Formerly 1t was extensively
employed in Ahmeédabad in cotton-dyeing but has been superseded by
aniline, which is sold under the appropriated name of patanga. In this iuune
connection it may also be remarked that in Lahore I found a yellow aniline Ttetions.
sold in pacRets under the name piorina : illustrations of the direct adapta-
tion of the aniline wares to the markets of India, the former being intended
to supplant the classic patang and the latter the prori. [For chemistry chomstry.
cf. Pharmacog. Ind., 1., 500; Journ. Chem. Indust., 1898, xvi., 691;
Hanausek,. Micro. Tech. Prod. (Winton and Barber, transl.), 1907,
252, ete.

[cf. M]arco Polo, Travels, 1290, 3i, 312, also n. 315; Varthéma, Travels,
1510, 205; Garcia de Orta (though often cited, does not apparently allude
to ¢t) ; Linschoten, Voy. E. Ind. (ed. Hakl. Soc.), 1598, 1, 121 ; Banerjei, Agri.
Cuttack, 199 ; Monographs, Dyes and Dyeing :—Hadi, 78 ; Fawcett, 16; Holder, .
1896, 2; Banerjei, 1896, 13, 17, 23, app. ii.; J. D. Fraser; F. H. Giles, 4;
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THE PIGEON-PEA

H. G. Leveson, 6; B. B. Sule, 5; Notes on Dyes by Conserv. For. E. Cire. Burma,
1896 ; Liotard, Memo. Dyes, 24-6; Talbot, List Trees, etc., 141 ; Rec Bot. Surv.
Ind., i (Plants, Chota Nagpur), 99.]

CAJANUS INDICUS, Spreng.; Fl. Br. Ind., ii., 217, Leaumr-
nosz. The Pigeon-pea, Embrevade, Pois d’Angole, Cytise des Indes, etc.,
dal, cadjan, tuvar (tuver), tur, thor, arhar (or arar, oror), rakar dal, lahar,
oroka, gela-mdh, togari, kanalu, peh-yen-khyung, cte., etc.

History.—The pigeon-pea would seem to have been mtroduced into the West
Indies (Grisebach, FIL Br. West Ind, 191) and to Americs from Africa, and
apparently through the slave trade. It has been long cultivated in India,
but nevertheless no Indian botanist has recorded having found 1t wild, or
even naturalised, so that there would seem httle doubt that in India it is an
Antroduced plant. It is not mentioned in any of the early Sanskrit works..
In Rheede’s time (1686) it was regularly cultivated in Malabar, and bore
practically the same vernacular names as at the present day. «On the other
hand, several travellers mention having found it wild in Africa  Schwein-
furth, according to Jumelle (Les Cult. Colon., 1901, 128), for example, dis-
covered it wild in the region of the Upper Nile. Welwitsch (Cat. 4f. PL, i.,
pt. 1., 2606) speaks of it as cultavated and wild in the coast districts of
Angola—its vernacular name being jinsonge or gquinsonge. Lourewro makes
mention of it as both cultivated and wild in China and Cochin-China, but as
opposed to that view Bretschneider does not allude to 1t as having been known
to the ancient Chinese scholars. Seemann speaks of i1t as introduced into Fiji
by the missionaries. Tn Madagascar 1t 18 an important and apparently very
anciently cultivated plant

Varieties and Races.—There are two forms of this well-known pea, which by
some authors have been viewed as species. They are apparently of independent
economic value and hence may be here separately mdicated :—

C. bicolor, oc , Sloane, Hist, Jam., 1725, n, 31; Burmann, Thes.
Zeyl, 1736, 86, t. 37; Hughes, Hwst. Barbados, 1750, 199, t. 19; Cytisus
pseudocajan, Jacq , Hort. Bot. Vind., 1770, 1, 54, t. 119 ; C. Cajan, Tussac, Fi.
des Antil, 1827, 4, 94, t. 32 ; Cytisus Cmpan, Descourt, Fl. Pittor. et Med. des
Antid, 1827, iv., 221, pl. 280 ; Bot. Reg., 1845, xxx1, t. 31 ; Duthie and Fuller,
Pield and Garden Crops, 1882, i1, 20, t. 34, This might bo described as a large
bush, 6 to 8 feet in height, according to Roxburgh, with a circumference of
20 feet around the extremities of its branches—in other words twice the size
of the next form. The flowers are yellow streaked with purple, and there are four
to five seeds m the pods, which are also marked with dark streaks. Roxburgh
(the author from whom most recent writers have compiled) tells ue- that it 18
commonly sown with the first rams in June, ripens its main crop in about nine
months, and yields 600-fold. It 18 in reality a porennial, but from 1ts yielding
a poor second crop, 18 in India usually treated as an annual. In the'West Indies
this 18 called Congo or Angola pea, and in India it is best known by the namse
arhar.

C. flavus, 0C.; Rheede, Hort. Mal.,, 1686, vi, 23, t. 13; Plukenet,
Alm , 1696, ii., 293, Phyt., 213, f. 3 ; Rumphius, Herb. Amb., 1754, v., 377, t. 135,
f. 2; Duthie and Fuller, Ic 20, t. 33. This 13 & much smaller plant than the
preceding. It has been described as having perfectly yellow flowers, and usually
only two or three seeds in tho pods, which are never spotted. It 18 known in the
West Indies as the no-eye pea and in India as thur or tuver. According to Rox-
burgh it is sown in September, occupies the soil as & rule for only three months,
and yields 100-fold.

Rabi and Kharif.—'The recognition of these plants as distinet crops can hardly
be viewed as having received in India the attention that the subject deserves.
They practically correspond respectively to the rabi and kharif phases of most
Indian cultivated plants. In the Botanical Magazine (1879, xxxv., 3rd. ger., No.
6440) 18 given a boautiful illustration, and description by Sir J. D. Hooker of a
form of €ajanus which was grown at the Royal Gardens, Kew, from seed
supplied from Calcutta by Sir George King. This proved to be botanically an
intermediate form that broke down the specific distinctions of €. Alavus end
€. bicolor. Subsequent writers accordingly accepted these as but varieties
of one species. In the plant grown at Kew the flowers were pure yellow, and the
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stipells Those of Alarus, whils the spotted pods were those of bicolor. Many
years previously Jacquin cultivatod at the Botanic gardens of Vienna two
forms of Cajanus, tho seeds of which he tells us were obtamed from Tranque-
bar (near Tanjore) and from the Lesser Antilles respectively. The former grew
to & much larger size than the latter, and flowered froely. His admurable plate
shows the Indian plant to have been ¢. ®icoror. The plant cultivated n
the Antilles has been repeatedly figured and described smee Jacquin’s time,
but 1t all cases 1t would also appear to be € #icotor. Tho inference may, in
fact,be drawn that that form is much more tropical m 1ts habitat than €. flavus,
which in India 18 a cold-season crop.

Mollison (Textbook Ind. Agri, m., 70-3) does not appauently appreciate
the full value of tho two botamical varieties indicated  He tells us that in
Bombay there are two forms—(1) with white seeds, grown mostly in Gujarat ;
(2) with red or hght-brown soceds, grown to a shght extent in Gujarat and in
general cultivation throughout othcr parts of the Presidency. ‘f These va-
rieties,” he then adds, “ appesr to hybiulise fresly when grown mixed.”
‘“ The red-seeded variety does not grow well m tho black soils of Surat an
Broach.”® Fyrther on he, however, says the ftuicr is rasod mainly as a
mixed erop, and participates m thoe tillage given to 1its associate It 18 grown
with bajra (in that case bemng sown from 1st to 15th June); with juar (June-
July); with kodra (June); with sesamum (September), otc., etc. Thus in
Bombay there are both rab: and kharif races of thi, pea, Just as in most othor
parts of India, and these correspond doubtless with the botanical varieties
briefly desoribed above., The existence of two separato crops (the seeds of which
would most probably not be interchangeable) 13 directly stated by the Annual
Reports of the Department of Land Rocords and Agriculture, where the area
devoted to the kharif and rab: forms 13 shown separately. In tho Thana Gazetteer
1t is stated that an carly crop occurs on the uplands and a dry-weather crop on
late or rab: soils, and that these ripen in November and February respectively.
It is thus certain that the existence of two such crops, one occupying the soil
for only three months and the other for nine months, 18 & far more important
circumstance than the colour of the pea, the more 8o since 1* seems probable
that the peas may be white, red or mottled in both vareties, the colour of the
seed being possibly a racial characteristic

Camoron writes of Mysore that there aro three forms of ¢ajanres—a large
form confined to gardens, known as turuk-togar:, and two smaller fiold forms
known as walada-togart and sauna-togari respectively. Stewart, speaking of
the Panjab, observes, * The yellow and parti-coloured kinds are not uncommon,
the one as a cold-, and the other as a hot-weather crop.” Of Raipur, we read of
there being two forms of arhar or tur, a small and early form (possibly €. farus)
known as harona, and a larger and late kind called mihi. Both these are said to
be sown at the same time, but the former ripens about two montha before the
latter. Duthie and Fuller tell us that bicotor 13 the form most extensively grown
in the United Provinces, and that flerus takes 1ts place 1n the Central Provinces.
The tur grasws remarkably well ;n Nimar—a man on horseback being often
owmpletely hidden within the fields. Roxburgh was told of a third form met
with on the highlands which constitute the northern boundary of the Circurs.
J. J. Wood (Rec. Bot. Surv. Ind., 1., 20) says that in Chota Nagpur there
are three varieties and that these ripen in January, March and November.
Basu (A4gri. Lbharddga, 1890, 69) observes that there are two forms known
as maghoa and cheytoa, so named from the months when they come into season,
but the maghoa has much larger peas than the cheytoa. So again Banerjei
(Agri. Cuttack, 1893, 82) says there are two kinds of arkar, the pala or
chaitra and®the deo or mali. Of Assam, Basu (Agr:. Ledg., 1903, No. 5, 136)
remarks that the dal grown locally is inferior to the imported pulse, and that
accordingly it is more frequently raised with a view to protect sugar-cane, than
as a pulse. It ripens in March to April.

Cultivation.—Hot-scason Peas.—Throughout the world pigeon-pea culti-
vation has been commended as desirable for all tropical countries, on account
of the green peas it affords being an excellent substitute for the common
gaxden pea, and it comes into season during the hot months when the ordi-
nary pea is not available. With this object in view its cultivation has been
extended into most temperate and moist tropical regions. An excellent
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account of the plant, for example, will be found in The Agricultural Gazeite
of New South Wales (1892, inn., 6). In India it is most frequently grown as
s mixed crop, especially var. bicolor, and more particularly as a rotation
crop for cereals. The sowings are ordinarily in drills or lines that divide
the field and often are so arranged as to protect the intervening crop from
climatic inclemencies. A common system 1s every fourth row to be tur.
The yield cannot, therefore, be stated without information as to. the
extent to which this crop occupies the soil. So again it frequently
remains on the ground for a much longer period than 1its associated crop
or crops. If grown alone on good soil the yield may be 2,000 lb. per
acre, but as a mixed crop 1t averages about 500 to 700 1b. or even much
less; some of the test experiments 1n the Central Provinces, for example,
show a yield of only 400 Ib. It is a hardy plant and thrives in scasons of
drought when other crops fail. It is one of the best legumimous restorative
plants known to the Indian agricultunist. [Cf. Agri. Ledy., 1894, No. 7, 198.]

' Diseases and Pests.—E. J. Butler (dgri. Journ. Ind., 1., pt. i,
25-30) has rendered admirable service by his investigations into The Wilt
Dusease of the Pigeon Pea and Pepper. ‘ The former plant,” he says,
““has been found to suffer habitually from a condition hke that of flax
(hnseed) which is known as “ flax sickness ”’ in Europe and America, and
which has thrown great difficulties in the way of successful flax cultivation
in several countries. The flax disease is due to a parasitic fungus de-
veloped in the soil, and an allied fungus 1s responsible for arkar sickness
in India.” In consequence consecutive cultivation of flax or pigeon-
pea on the same soil is followed by disastrous increase of the disease. At
present 1t 1s ‘‘ found over an immense extent of country ; Bombay, the
Central Provinces, the United Provinces and Bihar being the areas most
affected.” It has been reported from the Panjdb ; in fact, * with the
exception of Madras,” where Butler says he has ‘‘ neither seen nor heard
of 1t,” one may assume that wherever the crop is extensively grown, the
discase is to be found. The reader desirous of full particulars should con-
sult Butler’s paper. It will there be found that the fungusin question 1s
described to penetrate the tissue of the plant and to accumulate within
the vessels that carry the food supplies, thereby causing the pigeon-pea
to turn black and decay gradually until 1t is completely wilted. It is
thus clear that no direct treatment can be successful against & disease of
this type. The parasite early enters the internal tissues of the plant, and
is then out of reach of any curative application.” Our author conse-
quently explans that there remain but two possible methods.of diminishing
the ravages of this disease. The first is the introductidn of fonger systems
of rotation than are usually followed with arkar cultivation, so as to
give time for the soil to be freed from infection. The second, the dis
covery or production of wilt resistent forms of the plant. In 1894, while
touring through the Central Provinces and Berér, I discovered a disease
very prevalent on the tur, and ascertained that it was caused by a parasitic
fungus on the roots (Agri. Ledg., 1895, No. 20, 322); and very likely,
thercfore, it was the disease here dealt with.

Turning now to the pests, it may be observed that a caterpillar, 4lle,
often destroys the first crop of pods; but frost is by far the most serious
danger. On usar (réh) soils it will not thrive. [Cf. Agri. Ledg., 1897, No.
13, 231 ; 1901, No. 13, 424 ; Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1907,
i., 142, 149, etc.]
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CAJANUS

THIRD IMPORTANT PULSE

Area and Production.—It is impossible to form any trustworthy
conclusions regarding the total supply of this dal 1n India, or of the area
under the crop. Mollison speaks of 700,000 acres m the Bombay Presidency.
Duthie and Fuller estimate for 34 milion acres 1n the United Provinces
as partly or entirely under 1t. In recent Bombay official papers mention
is made of 566,465 acres kharif and 14,024 acres rab having been in
1902-3 under this crop. It is not known if these figures were worked
out as pure or as mixed crops. In the Scason and Crop Report (1905-6),
the area in the Presidency proper is said to have been 443,365 acres.
In connection with the United Provinces we read of 2,039,692 acres,
doubtless mixed crops, and for the Central Provinces 262,493 acres, both
returns being for 1902-3. In connection with Berir 1t has been stated
that for the year named there were %£66,709 acres under this pulse, ald
grown as kharif crops. Regarding the other provinces of India no 1ecent
estimates are available, so that a full statement of the arca for all India
cannot be furnished for any one year. Tt is placed in official statistics under
the heading of *“ Other Food-grains including Tilses,” of which the total
for all India has, during recent years, ranged trom 27 to 29 million acres.

Similarly particulars cannot be afforded regarding the trade in the
pigeon-pea since it is placed under ¢ Other sorts of Grains and Pulse.”
Mollison says that the dry pulse sells at from 35 to 40 lb. per rupee, and
in exceptionally cheap years 50 lb. or more to the rupee may he obtained.
The official publication Prices and Wages (1906, 72-3) gives an elaborate
statement of the annual returns (seers per rupee) of this pulse in all
provinces of India back to 1861. A further tuble (l.c. 122-3) re-
duces these to quinquennial averages, and the following are the prices
given for the five years 1901-5 :—Eastern Bengal and Assam, 10-8
seers per rupee ; Bengal, 1175 ; Agra, 1259 ; Oudh, 13-01; Rajputana,
14:18 ; Central India, 10-32; Panjib and N.W. Frontier Province, 1049 ;
Sind and Baluchistan, 9; Bombay, 9-566; Berdr, 10-15; Central Pro-
vinces, 1065 ; Nizam’s Territories, 15'97 ; Mysore, 7°02; Upper Burma,
819 ; Lower Burma, 837 (the seer equals approximately 2 1b.).

Economic Value.—In India the pulse is highly estcemed by the
Natives, *who regard it as the third in rank of importance among
the leguminous SeEDs. Taleef Shereef (Playfair, transl., 1833, 10)
describes 1 at length, adding that a decoction of the leaves makes an
ntiseptic wash. It enters very largely into the vegetarian diet of the
Hindus and is sold either in the form of sphit peas or as pea-meal, of which
sweet cakes are often made. Many of the early European authors, wnting
of the East Indies) speak of this pea as in demand by seafaring people.
Rheede, for example, says it is specially valued as a food for ships’ com-
panies. Burmann observes that pigeons live on 1t, and men chiefly when
on board ship. Decourtilz (l.c. 222) remarks that from the peas may be
prepared a sort of sago much sought after by British and American
sailors—an observation that recalls the parody on “The Manners of
England > who lived on “ yellow peas » (see Cicer, p. 295).

Sometimes the tender green pods with their contained peas are in
India cooked in curry like French-beans. They constitute n fact an
excellent VEGETABLE much neglected by the Europeans resident in
India. Of the ripe peas there are, as already indicated, at least two
sdhsons of their coming into market, viz. November to December for
the early crop, and February to April for the late. The chief crop is the
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THE PIGEON-PEA

last mentioned. 'The plants are cut off close to the ground by a sharp
knife and conveyed to the homestead, where they are stacked on the
threshing-floor. The leayes and pods are then stripped or shaken off
and the grain thrashed out. The leaves form a valuable FoppER, and
occasionally a prumng of the young shoots 1s taken and given to cattle.
The outer integument of the seed with part of the adhering kernel is a
favourite food for milch-cows—it 18 known as chuns (dgri. Ledg., 1895,
No. 6, 75). The pea or meal 18 largely employed as a cattle-medicine.
|CY. Cattle Dhseases, Agri. Ledg., 1896, No. 28, 275, 283, etc.]

Church (Food-Grawns of Ind.) gives the composition of the husked pea as:—
water 10 5; albuminoids 22 3; starch 60 9; fat 2-1; fibre 1:2; and ash 3'0.
The nutrient ratio 18 1'3 and the nutrient value 80. ‘It is wholesome and
nutritious when properly freed from the husk, its irntant and laxative character
éomng thus greatly reduced. It 1s not unusual to find that the higher-priced
and finer qualities of this pea have been shightly oiled before sale, tq improve
their appearance. This practice is not unknown in reference to wheat in the
South of Europe.” Leather (Agr: Ledy, 1901, No. 10, 3568) has published
his analyses of some four samples of this pea: one, & white, and two, red
peas from Poona, and a fourth from Cawnpore. His results for the white pea
may be hero given to allow of comparison with the above :—moisture 677 ;
o1l 6:93 ; albuminoids 13 25 ; soluble carbohydrates 51:38 ; fibre 18:10 ; soluble
minerals 644; sand 313; total nitrogon 245 ; albuminoid nitrogen 2 12,
Leathor thus found higher proportions of fibre and minerals than given by
most other chemists. [Cf. Greshoff, Chem. Zeit., 1903, No. 42.]

The stalks are used as fuel, the larger ones being prized for the charcoal
gold to the makers of gunpowder. The thin straight branches are employed
for roofing and basket-work, as also for the wattling of carts and the tubular
wicker-work linings of wells.

In Northern Bengal and Assam the arkar 1s specially grown as a food-plant
for the lac-ingsect. One of the earliest accounts of this special industry (lac-
rearing) was writton by Buchanan-Hamilton in his Statstical Account of Rangpur
(1809) He there gives the plant the name of mendu-kolai and says the seed
13 sown in tho spring, generally in the form of a hedge around gardens. In the
begmning of the cold season the msects are applied by tying to each bush a
small branch containing those about to produce larves. A year afterwards
the twigs of the bushes aro then found to be coversd with the lac incrustations
(Agri Ledg., 1901, No. 9, 218). There would seem to be much less laoc reared
on arhar n Bengal nowadays than in former years. In Assam the opinion
is held by the Garos and Mins that while the lac-insect may be reared on many
plants, the arkaer forms its most convement and suitable food. If.sown and
well watered mn November, the young plants are fit to be transplanted at the
cloge of the following rams—end of October—and each should average 4 feet
in height. They should be planted 4 feet by 8 feet apart (about %,360 to the
acre), and will be ready to receive the insects two years after date of sowing.
They should be charged with stock-lac in November: about 40 lb. will be
necessary to the acrc. One year later, the crop should be obtained, each bush
yielding sbout 8 lb. or 6 Ib. of cleaned lac, which at presgnt rfte would fetch
about £144 per acre, less expenses. If well cared for and properly pruned,
to provent floworing, seed for next year's crop being left on the bushes, the
;%r;m plants may continue to yield for several years. [Cf. Agri. Ledy., l.c. 232,

]
Jumelle (Les Cult. Colon. (Aliment.), 1901, 128-31) gives a mos? interesting
account of the cultivation of this plant in Madagascar for the purpose of feeding
a spectal silkworm (landwbé) of that country. This industry exists mainly
the south of the island at Betsileo. It would appear to be a silk that
resembles tasar or er:. The landibé 1s said to be tho Boroceras cajani of ento-
mologists. It lives in the open air, and forms its cocoons among tufts of grass placed
within the bushes for that purpose. It lays its eggs in March, 1s in chrysalis for
one month, and takes eight days to spin its cocoon. It requires a warm, sheltered
situation, Tussac (FI des Antil., 1827, 1v.,, 94-6) also alludes to the fact
that a silkworm 18 reared on the leaves of the Angola-pea. Arhar silk woyld
thus seem well worthy the attention of the Indian cultivators as a possible
additional source of revenue.
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CARAMUS

CANES AND RATTANS

CALAMUS, Linn. 5 Fl. Br. Ind., vi., 436-62 ; Beccari, Rec. Bot.
Surv. Ind., ii., 197-230 ; Gamble, Man. Ind. Timbs., 1902, 734-7 ; Mason,
Burma_and Its People (ed. Theobald), ii., 137-9; Brandis, Ind. T7ees.,
1906, 650-4; PALMEZ. A genus of tropical palms, often chnibing;
the long rope-like stems of several species constitute the chief qualties
of the ““Canes and Rattans” of commerce.
~ History.—Rattan, it may be explained, 15 synonymous with Can, is
in fact identical, being the Malay word rotan—a cane. In modern
usage th_e word “reed” denotes as a rule a hollow grass-stem (the
bamboo is an arborescent reed), and the word “cane’ implies a solid
palm-stem. The separation to canes and reeds, whether ctymologically
correct or not, is a convenient industrial distinction, In fact the only
desirable exception might be made in the case of the solid bamboos
{male bamboos, as they are often called). These are used as walking-
sticks, lance-shafts, and even more directly for some ot the purposes for
which the true canes are specially employed. But certain species of one
or two other genera of palms such as Demonorops and Plectocomia
are used indiscriminately with those of Cwlum s as true canes.

Species and Varieties.—Before proceceding to discuss the Indian
trade in “‘ Canes and Rattans” or to furmish particulars regarding the
associated industry of Basket or Wicker-work, 1t may be desirable to
enumerate the more important species and to exhibit, while domng so,
their habitats, their better-known vernacular names, and their special or
individual properties and uses :—

Calamus acanthospathus, Grf., the gouri-bet, pukha-bet, rue, ru, etc. An
extensive climber found in Eastern Nepal, Sikkim, Bhutan and the Khasia hills
at altitudes of 2,000 to 6,000 feet. Gamblo says, ‘‘ the best of the rattan canes
of Siklam. The canes are rather thick, and where obtainable are used for cane-
bridges, chair-making, and walking-sticks, but are now getting scarce.”

C. graellis, Roxb, Fi. Ind., m., 78l. The mapiribet, kraipang, hunds-bet.
Upper Assam, the Khasia hills, Cachar and Chittagong—a species with very
slender canes.

C. Guruba, Ham., in Mart., Hist. Nat. Palm, 1., 206, t. 175, f. 1;
(Daemonorops Guruba, Mart., | c. 330, var. Mastersianus and var. Hamillonianus).
The keyun (or kyewng-ni), sunde-bet, quabi-bet. A scandent plant ot with in the
forests of Bengal, Assam, the Khasia hills, Cluttagong and Burma. The slender
canes are used in basket-work.

C. latifoltus, Roxb.. Fl. Ind., in., 775 ; Beccunt (l.c 211) regards macracanthus

asubspecis. The dangribet, brul, korak-bet, sain, yama, yamata Lyewr (or yan-ma-
hta) ; and var. macracanthus—ruchee, rabi, groom, phekori-bet. A stout chimber
found 1n the Sikkim Himalaya, the Terai and East Bongal to Assam, Chittagong
and Burma. These canes are very strong and much in demand for walking-sticks
and all forms of*basket-work ; the bril has the reputation of being best suited
for walking-sticks. This 18 by far the strongest cane that finds its way into
Indian trade at all plentifully. By most persons, in fact, it would very possibly
be regarded as the true rattan of the commerce of the Eastern side of India
and of the greater part of Burma.

C. leptospadix, 6»f The lat, chemchun-—a scandent slender species of the
damp valleys of the Eastern Himalaya and Tera: swamps, the Khasia and
Naga hills and Manipur. Canes thin and apparently not of much value, though
used locally. .

C. Rotang, tinn.; Roxb,, Fl Ind., iii, 777; FlL Br. Ind., vi, 447;
Mart., Hist. Nat. Palm, ii., 334, t. 116, £f. 8 ; Blume, Rumphia, 1847, 1i, 33;
0. Roxburghit, Griff., in Cale. Journ. Nat. Hist., v., 43 ; C. monwcus, Roxb., l.c. 7183 ;
C. scipionum, partly Lamk., Encycl., vi., 304; Dodge, Useful Fibre Plants of the
World, 102. A very numerous assortment of vernaculars might be given for this
plgnt such as:—bdet, bent, pepa, pemu, prabba, veta, natar, perambu, rotan, etc.
An extensive climber found in the Central Provinces, the Deccan, Karndtak,
Konkan and Ceylon. According to Roxburgh it is a native of Bengel and the
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CALAMUS
Basket-work CANES AND RATTANS

Coromandel Coast, delights in a rich moist soil, where there are bushes and trees
for 1t to climb on It seems probable that Roxburgh may not have sufficiently
separated this from the two following species as cane-yielding plants. €. Rotang
proper.is not met with in+Bengal. The slender stoms are the common rattans
of Central and Southern India; they are used for basket- and wicker-work,
chairs, mats, blinds, ete., but are not strong though easily worked. (Cf Taylor,
Topog Stat. Dacca, 1840, 52; Brandis, Ind For., 1887, xiu., 55; Thiselton-
Dyer, Ind. For, lc. 185.]
D.EP, C. tenuls, Roxt, Fi. Ind, in., 780; Gnff, Palms Brit. Ind, 1850, &7,
ii., 28. t. 193, A, B, ¢; Prain, Rec. Bot. Surv. Ind., 1., 347. This is the bet, bent,
g;"tf‘:f"d“ 804 chachi-(sanche) bet, bandhari bet, kring, jalla bet, jali, ete. A very long scandent
ne plant mot within the Sub-Himalayan tracts from Dohra Dun eastwards to Assam,
Sylhet, Chittagong and Pegu. This 18 tho common cane of Northern India
and Bengal. It 1s largely used for basket-work, mats, screens, chairs, ete., ete.
The fruit 1s eaten in times of scarcity. [Cf. Innes, Jungle Prod., etc., 1898, 13.]
Eastern o C. viminalls, Wiid , Palmajuncus viminals, Rumph.—a Javan plant;
Peninsula. var. fasciculatus, Bece. (C. fasciculatus, Rozb., FI. Ind., ii, 779). The
bara-bet, pepa betr, amla vetasamu, kyeinga, etc, and according to Roxburgh
1t 18 the umba-vetus of Sanskrit. It 18 a stout scrambling and chimbing species
of Lower Bengal, Orissa, the Karnatak, Chattagong, Burma, the Andaman Islands,
Penang and Cochin-China. Cane thin but strong, makes excellent walking-
sticks and 18 the chief rattan of the Eastern Peninsula.

P.EP., Dsmonorops Jenkinsianus, Mart, Hist. Nat. Palm, ii., 327; Prain, Rec.
1i,, 21. Bot. Swurv. Ind., n, 347 This is the gola-bet, gallah, otc. A stout scandent
Fast Bengal rattan found in Eastern Bengal, Darjeeling Terai, Assam, the Khasia hills, the

Sundnbans and Chittagong. The canes are long but are said to be rather soft,
though extensively used for basket-work.

D. Kurzlanus, 8ecc., lc. 219. A stout species of the tropical forests of
the Andamans, giving useful canes and a kind of dragon’s-blood gum.

Plectocomia himalayana, 6rir ; Calc. Journ. Nat. Hist., v, 100. Fl. Br.
Ind, v1., 478 The runul, ranol, etc. A gregarious climber found in the Sikkim
Himalaya. The thin stems are employed for tyng fences and m common basket-
work.

D.EP, Canes and Rattans: Basket- and Wicker-work.—Few

ii, 98-102. plants are more useful to the inhabitants of moist tropical regions than

11311“)%%011’5- the canes and rattans. The long scandent stems constitute the canes of
) commerce,

The stems when freshly cut contain a large quantity of lquid,
which may be collected by blowing through short lengths, and from
this, by evaporation, a red resin may be obtained. One of*the best-
known qualities of that resin is sometimes called * East Indian Dragon’s-
blood.” This is, however, for the most part prepared from the fruits of
several species of Calanmus, met with in Eastern Sumatra, South Bornéo
and Penang. The gum exudes naturally from between the scales of the
fruit, but inferior qualhties are obtained by boiling the fruits or by tapping
the stems. The only Indian species hitherto reporttd as'affording this
resin 18 D. Kurzianus—a species already briefly indicated. The false
Dragon's-blood, met with in Indian commerce, is imported into Bombay
from Sumatra, Penang, etc., in large cakes or is found compressed into
bamboo tubes. The true Dragon’s-blood is, however, procured from
Socotra and 13 derived by tapping the stems of several species of
Dracena not Calamus. [Cf. Yearbook of Pharmacy, 1884, 234-6 ; 1897,
180 ; Pharm. Journ., 1893, xxiv., 47, 108 ; Pharmacog. Ind., iii., 532-5;
Kew Bull., 1906, 197-9.]

Edible Fruits. The fruit in the species of Calamus is produced in great clusters, and
the inner succulent layer is often an edible refreshing bitter-sweet pulp. The
roots and young sprouts are eaten as vegetables and somewhat resemble
asparagus. But the species of the above-mentioned genera owe their chief
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CALAMUS
BASKET- AND WICKER-WORK Trade in Canes

value to the great strength more particularly of the outer woody layer of
their long flexible stems.  As substitutes for ropes these are invaluable, and rope
in the countries where they abound, canes 300 to 400 feet 1n length are fre. Stbstitutes.
quently employed as the bearing-ropes of suspension-bndges. They are
also used 1n towing heavy objects, stones, logs of timber, etc., and formerly
were much valued in the Bast as cables for ships. The smaller canes are
extensively employed throughout the world in basket-work both entire nasket-work.
and stripped. Chairs, sofas, couches, baskets, etc., are constructed of
entire canes wound round and round and fastened to each other by thin
strips of the cane-bark. When the interstices ate filled np, they become
water-tight baskets and granaries. A strong and durable floor-mat is Mats.
similarly made of these canes placed close together and held 1n position by
binders of cane-bark. Canes arc also very largely used as walking-sticks,., Walking-sticks.
umbrellarhandles, and to give strength in saddiery and harness. Loureiro
(Fl. Cochwnchin., 1790, 210) under C. Scipionum savs, “ Pro baculs ex
dignitate, vel elegantid manu gestandis ”’—a description fully applicable
to the Malacca and Whangee canes of to-day. But of course the chief Whangee Canes.
European use for canes is in furniture and bashet-making. Machinery
is now utilised in stripping the barks into cane-ribbons, thus leaving
the core in the form of a perfectly round and even rod. These rods
are employed in the construction of fancy baskets, chairs, window-blinds,
where great strength is not essential, and they have the advantage over
the sihicious stronger bark-iibbons in that they take colour readily. The
waste fibre obtained during stripping and trimming the rnbbons and cane-
rods is used in upholstery along with, or as a substitute for coir. Wiesner p.per Matortal.
(Denkschr. Akad. Waiss. Wien. Math.-Nat., 1902, lxxii 15-6) refers
repeatedly to the Chinese employment of rattans in the manufacture of
paper. Tschirch (Indische Heul-und Nutzpflanzen, 1892, 169) very pictur-
esquely describes the varied uses of the cane from caned boyhood to cane-
seated dotage. His illustrations are forcible, but add little or nothing new.
[Hanausek, Micro. Tech. Prod. (Wimton and Barber, transl.), 1907, 255-61.]

Trade in Canes.—The Forest Departments of the various provinces Trade.
of India, including Burma, publish annual reports froin which it might
be gathered that the yearly crop of canes amounts to about 10,000,000
maunds and the annual revenue therefrom from Rs. 50,000 to 60,000. The Production.
Reports ofethe Conservators of Forests in Burma for the year 1904-5,
f0r cxample, show a total revenue from canes amounting to Rs.37,775.
The imports of canes and rattans into India from foreign countries rmports.
may be said tosaverage from 30,000 to 40,000 cwt., valued at from 2 to 3}
lakhs of rupeed (38,436 cwt., valued at Rs. 3,85,674 in 1906-7). Thesc come
mainly from the Straits Settlements and Siam. The exports to foreign Exports.
countries of Indian canes come to from 1,000 to 3,000 cwt., valued at from
Rs. 20,000 €0 Rs. 50,000 (2,427 cwt., valued at Rs. 38,100, in 1906-7), but
in addition there is also a re-export trade (foreign canes exported) formerly
of about the same quantity and value as that just mentioned, but showing
a considerable diminution 1n recent years (673 cwt., Rs. 11,291, in 1906--7).
1t is thus significant that India, with its vast supples of canes and rattans,
should not be independent of foreign tropical countries, and the explanation
may possibly lie in the cheaper sea as compared with land transit. Large
towns like Bombay, Calcutta and Madras find it more economical to
obftain their supplies from the Straits than from the inland forests of
India. (See Baskets, p. 115; also Mats and Matting, p. 776). ’
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CALOPHYLLUM
INOPHYLLUM PINNAY OR DOMBA OIL
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[Cf. Paulus Fgwneta (Adams, transl.), ni.,, 171 ; Linschoten, Voy. ¥. Ind. (cd.
Hakl. Soc.), i., 96-7 ; Birdwood and Foster, £.1.C. First Letter Book, 201, 480 ;
Milburn, Or. Comm , 1813, 1., 133, ‘506 ; Robinson, Desc. Acc. Assam, 1841,
53-4, 360, 368-9; Lewin, Holl-tracts of Chittagong, 1869, 131-2; Jackson,
Comm. Bot., etc., 1890, 158; also 1n Journ. Soc Arts, xxxvi., 1109, 1122 ; Agrs.
Bull. Strauts and Fed. Malay States, April 1903, 129-38, 167-60; Bull. Imp.
Inst. Board Trade Journ., suppl.,, Dec. 31, 1903; Wiesner, Die Rohst. des
Pflanzenr , i, 172, 339; n, 59, 185, ete.] -

CALOPHYLLUM INOPHYLLUM, Linn.; Fl. Br. Ind., i,
273 ; Gamble, Man. Ind. Tumbs., 57; Cooke, Fl. Pres. Bomb., 1., 80;
Pharmacog. Ind., 1., 173 ; Brandis, Ind. Trees, 1906, 54 ; GUTITIFER.E.
Mast-wood, the sultana-champa, surpan, surangr, pinnay, punang, puna,
undr, ponnyet, etc.—punngaa (Sansk). An evergreen tree, which in some
localities, especially when near the sea, attains a considerable size. It
18 mdigenous throughout the Western Peninsula, Orissa, Ceylon, Burma
and the Andaman Islands, and is distributed to the Malay, Polynesia,
Australia and the 1slands of Bastern Africa.

Species and Varieties,—Besides the above there are four other species of
Calophyttim worthy of gpecial mention in this place. These are:—(1) €.
polyanthum, Wall, the kandeb, kwronli, kraidone ; an evergreen tree of Northern
and Eastern Bengal, the Khasia hills, Chuttagong and Martaban. (2) €. specta-
wite, Willd, the pantaga, lalchuma, dakar-télddé; a tall evergreen tree of
Tenasserim, the Andaman Islands and Ceylon. (3} €. tementoman. Wight—
the Poon Spar, nagari, surhom, etc.; a large evergreen troe often 150 feet in
height, sclf-propagated in the western coast forests from N. Kanara to
Travancore (4) €. Wightianum, Wall ; the bobbi, ras, cheru pinnay, an ever-
green tree found along the Western Ghats from the Konkan to Travancore.

Properties.—There appears to be little doubt that the true Gum Tacamahaca,
formerly attributed by some writers to €. {nephyllim, is neither obtained from
that nor from any other Indian tree. But when wounded the stems and also the
fruits of tho mast-wood exude a small quantity of bright-green pleasantly scented
RESIN (solublen alecohol) which s not collected nor made any use of at the present
day. Rheeda obscrves, however, that 1t 18 emetic and purgative, so that it would
appear to have been formerly of medicinal value. From the seeds is expressed a
greemgh-coloured OiL, known as Pmnay or Domba Oil. According to some the
yield 18 a8 great as 60 per cent. by weight, and the o1l 18 se1d to congeal when cooled
below 50°. The soeds are collected twice a year, in August and again in February.
The o1l possesses a disagreeable odour and flavour, but 1s fairly extensively used
for burning, and 18 valued, especially 1n Polynesia, as an external application in
rhoumatic affections.  Mixed with chaulmagra ol /p. 1068) is also employed for ex-
anthematous eruptions. In Pondicherry the oil is believed to be very useful
1n the treatment of scabies, a property specially inentioned by Rheede in 1686, a..d
agam by Rumphius 1n 1750. The chief centres of production are Bombay,
Goa, Travancore, Tmnevelly, Tanjore, Pur, ete. It 18 said to fetch a little
more than half the price of cocoanut o1l and 18 fairly extensively exported from
India to Burma. The ois of €. tomentosum and €. Wightianum sre
sirnilarly expressed from the seods, but do not diffor in properties and uses from
that of €. inophytivean. Rumphius affirms that in his day the bark was
boiled down along with that of a plant which he named Siwderozylon, and the
decoction given as a purgative ; he also states that warriors carried « little bottle
of the o1l by their sides and smeared it on their spears and bolts, believing that
they were thereby more likely to pierce the objects against which they were thrust.

The TimBER 18 moderately hard and close-grained, and by Sebert (Les Bois
de la Nowvelle Calédonie) 18 believed to be magnificent for cabinet-work. All
the species, and in particular the Poon Spar ¢. tementosum, are highly
serviceable for masts, spars, railway-sleepers, machinery, etc., but for these
purposes are much less in demand than formerly. Linschoten (Voy. E. Ind. (ed.
Hakl. Soc.), i, 67) alludes to the ‘‘long masts for shippes’* sold at Cananor,
and Hamilton (New Ace. E. Ind., 1744, 1., 267) says the Poon-masts are heavier
and stronger than fir. They are sometimes employed, especially €. polyantnim,
in boat-buwiding. {[Cf. Elliot, Fl. Andh., 1859, 155, 160 ; Moodeen Sheriff, Mat,
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Med. Mad., 1891, 46-7; Bidie, Cat. Prod. Paris Ex., 1878 ; Man. Trichinopoly,
1878, 77 ; Lisboa, Useful Pl. Bomb., 12 ; Hooper, Rept. Labor. Ind. Mus. (Indust.
Sec.), 1904-5, 24, etc.]

. .

CALOTROPIS GIGANTEA, R. Br.; and C. procera, E.
Br.; Fl Br. Ind., iv., 17; Wight, Illust. Ind. Bot., ii., t. 155, 1564 ; also
Ic., t. 1278 ; Gamble, Man. Ind. Timbs., 491 ; Cooke, FI. Pres. Bomhb., ii.,
151 ; AScLEPIADEZ—the Swallow-worts.

Habitat.—The two species indicated above are so nearly the same from
the practical standpoint that they may here be treated conjointly. The
former is an erect spreading perennial bush which chiefly frequents waste
lands in the warm moist tracts of most tropical countries, in India being
especially abundant in Bengal, Assam, South India, and distributed to
Ceylon, Singapore, the Malay and China. The latter 1s a slightlys
smaller piant,,met with chiefly in the drmer regions, and so far as India
18 concerned is most abundant in the Sub-Himalaya (from the Indus to
the Ganges), also in Central India, Rajputana, the Deccan and Upper
Burma, and is distributed to Persia and Tropical Africa. Both species
are known by the following names :—maddr (sometimes written by
Europeans as mudar or even wmuder), dk, dkanda, drka, rui (a name
specially suggested by the silk-cotton), yercum, erukkam, jilledu, yekka,
erukku, etc. But the former species is sometimes called the purple and
the latter the white dkanda—the drka and dlarka. The name maddr is
derived from the Sanskmt manddre, hence the synonyms rudra, adutya,
surya-pattra. To its name arkaparna (sun or lightning-leaf) 1s doubtless
due the tradition of its blinding properties.

Hiatory.—One of the earliest European writers to describe this plant was Pros-
per Alpinus (De Pi. Egypti, 1692, ch. xxv.). He tells us that it 1s the bewdelsar
of Alexandria, where it grows in damp places. Rheede was the earliest Indian
botanist to narrate its properties (Hort. Mal, 1679, nn, t. 31), and ho furmished
a most accurate drawing of 1t. He calls it erscu  Rumphius (Herb., Amb.,
1756, vi., 24, t. 14, f. 1) gives a poor 1illustration but describes the plant
mn great detall under the name of mador. Jones (4s. Res., 1798, iv, 267)
deals with it under the name arca. Roxburgh placed 1t 1n the genus Aseclepian,
and Robert Brown a little lator assigned to 1t a separate position under
Calotropis. It is a sacred plant with certain Hindus, and 1s associated with the
observancds of the maruts or winds, the demugods of rudra. The ancient Arabs
also appear to have had superstitious beliefs regarding 1t since they associated
it with sun-worship. It 18 a popular tradition in many parts of India that
the great Emperor Akbar was so named from having been born under the
shade of an ak bush. It is the ushar of the Arabs and the khark of the Per-
s18n8, but the former seems to be a generic word for mlk-yielding plants and
was possibly restricted to Calotropis at a comparatively late date. Abu Hamfeh
was perhaps the firste Arab writer to give an expheit account of 1t, but much
useful information will be found in the wntings of Ebn Baithar (Southeimer,
transl., 1842, ii., 193). [Cf. Joret, Les Pl. dans L’Antrq., 1904, 1., 354.]

Properties and Uses.—This plant may be said to yield GuTTa-PERCHA
from the thilky sap; a strong FiBre from the bark; a useful Fross
from the seeds; and a MEDICINE from the root-bark. Space cannot,
however, be afforded to do more than review even these properties very
briefly, and there are many minor ones that cannot even be mentioned.

The Qutta-percha.—The inspissated and sun-dried sap (milk) drawn
from the stems constitutes the madar guita of India. Hooper (Rept. Labor.
Ind. Mus. (Indust. Sec.), 1905-6, 29) calls it a pseudo-gutta and gives its
composition a8 879 insol.; 52'9 resin; and 92 ash.” He then adds that
it ‘contains large quantities of a/ban and Avavi/ resins (see p. 627). There
are large tracts of the sandy deserts of Rajputana and Central India, as
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the only form of vegetation met with. In many instances also it has been
observed to be the pioneer in the reclamation of sterile tracts (see Alkalis,
Réh, p. 53). If, therefore, a demand could be originated for any one or
all collectively of the products of this plant, much good might result to
India. Its production could be fostered and by selection and cultivation
the quahty and quantity of the produce improved, until the plant assumed
the condition of a regular crop for poor soils. But unless some method
could be designed for extracting the milk from shoots cut on account of
their fibre, it is feared that it would not pay to tap the plant specially for
its gutta. The stems and twigs are too small and the yield from each too
hittle to justify the opinion that methodic tapping would prove remunera-
“ive as an mndustry by itself. Moreover, it has been found by chemical
experiment that Calotropis gutta, being a fairly good, conductor of
electricity, is not suited for electrical purposes and is thus very possibly
debarred from one of the most profitable markets for this class of product.
Heyne (Tracts, etc., Ind., 1814, 245) says that the milk instead of reddening
vegetable blue colours, changes them to green. [Cf. Kew Bull., 1886, 45.]
Bark Fibre.—The bast fibre has attracted considerable attention and
been spoken of as one of the best of Indian fibres. The great difficulty
appears to consist 1n the inability to separate it rapidly and cheaply.
Unfortunately the fibre cannot be prepared by retting the stems since
it is reported to rot when so treated, and yet the cleaned fibre when made
mto fishing lines and nets (as is the case in Karachi) seems quite durable
and very strong, especially when used in sea-water. Mr., Liotard, after
many experiments performed i Calcutta with fibre-extracting machinery
generally, arrived at the unfortunate conclusion that the hopes formerly
entertained by himself and others regarding this particular fibre were
never lkely to be realised ~—(1) because of the small percentage of
fibre (1'56) to weight of stems, and (2) the shortness of the ultimate
fibre. But in recent experiments conducted at the Imperial Institute
with a sample procured from Madras, Dunstan found that the staple
measured fully 12 inches. [Cf. Agri. Ledg., 1899, No. 2, 7.] Dodge
(Useful Fibre Plants of the World, 1897, 104) observes that 4n acre of
ground planted 4 by 4 feet with this plant will yield 10 tons of green
stems and 582 lb. of fibre: this would mean & yield of ioughly 2:6
per cent. He then adds that the fibre possesses many of the qualities
of flax though somewhat finer. Its fineness, tenacity, lustre and softness,
m fact, fit it for many industrial purposes. Cross and Bevan found that
when nitrated it could hardly be distinguished from §ilk, and long years
ago Wight showed that a rope of this fibre broke with a weight of
407 1b. when a similar rope of cotton gave way with 346 Ib., and coir
with 224 Ib. It is, however, quite incorrect to affirm, as had been done
by Wiesner (Die Rohst. des Pflanzenr., 1903, 1i., 317), Dodge and others,
that this fibre is widely used in India. Although prepared to a small
extent for very special purposes, the greatest possible difficulty was
experienced 1n procuring the few pounds required.

Mr. G. W. Strettell (New Source of Revenue to Indiz) advocates the
value of this plant as a paper material. Routledge did not form a high
opnion of 1ts qualities. [Cf. Kew Rept., 1877, 37.] It may thus be fittingly
concluded that were 1t found possible to utilise the gutta as an additional
source of revenue, the fibre, either for textile purposes or paper-making.
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GRASS-CLOTH

might, in spite of all that has been said to the contmrﬂy‘z prove worthy of
special consideration.. [Cf. Agri. Ledg., 1899, No. 2.]

Floss.—The coma of hairs or floss from the seeds constitutes one
of the so-called vegetable silks or silk-cottons. This was chenfically
examined by Cross (dgri. Ledg., 1897, No. 17, 365) and found to
possesy an abnormally high percentage of furfurol. It was further be-
lieved to give evidence of being unsuited for some of the purposes of
the textile industries. Dunstan, in a report dated November 18, 1904,
speaks of Calotropis floss as contaning a much smaller proportion
of cellulose than cotton. He shows (. gigantea floss to contain 643
per cent. cellulose, and C. procera 698 per cent., while under similar
conditions cotton yields 95 to 965 prr cent. In practical experiments
it has been found that the staple was too <hort and too hght for existing
machinery, the latter property allowing 1t to be blown away. It is,
however, a soft, very white floss, with a beautiful silky gloss, and has
been repeatedly spun experimentally in Europe, and the textile produced
much admired. Reporting on a sample of the Hoss submutted to him
by the Imperial Institute in 1897, Mr. C. E. Collyer observed that some
years previously the floss had beeu m demand for fancy textile purposes,
but that it had dropped out of use owing to the difficulties ansing from
variation in the quality of the parcels sent and the intermttency of the
supply when requirements arose. He thought that the trade might be
revived if a moderate but continuous supply could be guaranteed. Good
quality floss might realise 4d. to 5d. per Ib. The pods and seeds should
be removed but the floss left i its natural condition unopened and
discoloured portions removed. Notwithstanding all this, no progress has
been made 1n the utihisation of the fibre. In India 1t is largely employed
for stuffing quilts, its lightness being of great advantage, and 1 upholstery
it holds a recognised position, since pillows and cushions stufied with 1t
are said to be very cool and refreshing. It is also to some extent regularly
spun and made mnto fishing hines and nets. At the Delhn Durbar Ex-
hibition, His Highness the Nawab of Bahawalpur showed one or two
rugs woven of madar floss, and these were much admired and supposed
by many to have been made of silkk. O. Latimer (Monog. Carpet-making
Pb., 1907, 9) speaks of the attempt being made in Bahawalpur to grow
the ak required in carpet-weaving. [Cf. Kew Rept., 1881, 32-3; Watt,
I, Art at Delhe, 1903, 433 ; Hanausek, Macro. Tech. Prod. (Winton and
Barber, transl.), 1907, 70.]

Barly Records of the Floss.—Such then is all that can be said of the utihsation
of this floss at tkw present day. But there would appear to be little doubt that a
few centuries ago this fibre was regularly spun and woven into some of the most
beautiful textiles for which India was then famed. Human labour was of much
less value then than at the present time. Modern advances coupled with the import
of cheap Eumsopean goods seem to have destroyed the old industry. It would
appear fairly certain that the madar floss was the ** grass,” the ** cloth of herbes,”
‘“herba,” etc., of early European travellers and traders in Bengal, more especially
Origsa. Further that the traffic they allude to gave to the Enghsh language the
expression * Grass-cloth,”” which later on became associated with a textile derived
from China. Thus Cmsar Frederike about 1563-7 (Hakl. Voy., u, 358) speaks of
“ Cloth of herbes,”—* a kinde of silke which groweth amongst the woodes without
any labour of man, and when the bole thereof is growen round as bigge as an
orenge, then they take care onely to gather them.” Rhea could never have
been found as & wild plant in Orissa, and the allusion to the “ bole * or fruit from
whieh the fibre was obtained precludes rhea from consideration altogether.
The passage most unquestionably denotes Calotropis gigantea. This view 1s
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confirmed by Fitch in 1685 (Hakl. Voy., ii., 359), who gave an account of his
explorations of the Ganges, including Orissa (Orixa, as he calls it) where there
was  great store of cloth which 13 made of Grasse which they call yerua.” That
vernacualar name is clearly a form of the word that denotes Calotrepis through-
out Orissa and the Karndtak to this day Doubtless also Linschoten’s ‘* Hearbe
Bongalen * was the same textile. I have purposely made reference to Linschoten
under Meehmeria nivea because all modern writers whom I have been able to
consult quote tho above passages, and soveral others to the same effect under
rhoa, in place of Catetropis, to which they most undoubtedly belong. Pyrard,
who visited India in 1601-10, in his chapter on Bengal ( Voy. K. I'nd. (ed. Hakl. Soc.),
i, 328-9) makes mention of the silk herb being brighter than silk itself. Coming
to more recent dates, Aloxander Hamilton (New Ace. E. Ind,, 1727, i., 393), who in
1688 visited Bengal and passed up the Ganges to Benares and Patna, describes
Balasore as producing manufactures of cotton, silk, mixed silk and cotton, and
of * herba (& sort of tough grass) of which they make ginghams, pinascos, and
..several other goods for exportation” Even so late as 1813 Milburn mentions
among his Bengal piece goods ‘ herba taffaties ” N
Though 1t 18 certainly most surprising that this ancient ixdustry in silk-
cotton textiles should have died out completely and been all but forgotten,
1t 18 a useful object-lesson of the possibilities of the future, which manufacturers
would do well to consider. (For other Silk-cottons, see Bombax, p. 168.)
Medicine.—It would take many pages to indicate even a tithe of
the information that exists on the vamed medicinal properties of the
milk, the flowers, the leaves and the root-bark. The late Dr. Kanny
Lall Dey regarded madar as a useful medicine when given during
remission of intermittent fevers, and especially if these were associated
with eczema. The majority of Indian medical writers extol the merits
of the root-bark in the treatment of dysentery. In order to verify these
opinions, the study of madar was taken up by the Central Indigenous
Drugs Committee of India. Authentic parcels of the root-bark were
procured and made up in the form of hoth a powder and liquid extract.
These preparations were issued to a sclected number of Hospitals and
Dispensaries throughout India, with the suggestion that they should
be used as alteratives and alterative tonics. By chemical tests it had
been previously ascertained that the bark of mature plants was prefer-
able to that of immature ones, since they contained a higher percentage
of the acid and bitter resinous matter on which the property depended.
Ultimately an extensive series of reports came to hand (Rept. Cent. Indig.
Drugs Comm., 1901, 1., many passages), the combined verdict of which
would seem to be that as a substitute for ipecacuanha it isnot so satis-
factory as 1ts reputation would seem to imply. In fact in acute dysentery
and chronic diarrheea it is found undesirable and certainly less efficacious
than ipecacuanha. When given in large doses it frequently occasioned
nausea and vomiting, so persistent and severe as to makethe drug objec-
tionable if not dangerous. In small doses of say 3 to 5 grains of the
powder (preferably) its action on the stomach was that of a mild stimulant,
hence the opinion was often expressed that it might with advantage
be combined with cinchona in the treatment of certain fevers. As an
emetic the powder, in doses of 30 to 40 grains, was found very effectual.
In the Hemp Drugs Commission’s Report (1893-4, i., 166) it is mentioned
that the juice of the madar is employed to enhance the potency of ganja.
[Cf. Taleef Shereef (Playfair, transl.), 1833, b ; Taylor, Topog. Stat. Dacca,
1840, 57 ; Hooker, Him. Journ., 1854, i., 36~7 (temperature of leaves and
sap) ; Elliot, FI. Andh., 1859, 74, 111, 162, 176 ; Jackson, Comm. Bot. 19th
Cent., 1890, 127 ; Pharmacog. Ind., ii., 428-37 ; Kanny Lall Dey, Indig. Drugs
Ind., 1896, 66-T ; Collett, FI. Sim., 1902, 316 ; Gaz. Multan, 1901-2, 17.]
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THE TEA PLANT

CAMELLIA, Linn. ; Fl. Br. Ind., i., 292-3 , Frutex The, Jacobus
Bontius, Hist. Nal. et Med. Ind. Or., 1631 in Piso, Ind. Utri. re Nat. et
Med., 1658, pl. 88 ; The Swnenswum, Jacob Breyn,«Exot. Pl. 1677, 111-5,
with plate (said to have been made after a sketch by Wilham ten Rhyne ) ;
Thea, Kwempfer, Amo. Exot., 1712, 605-31, pl. 1-2; Thea japoncnsts,
Valent, Hust. Somp., 1722, 132-43 and 2 pl.; Bohea Tea and Green Tea,
Hil, Erot. Bot., 1759, pl. 21-2; Thea bokea and T. riridrs, Lettsom, Nat.
Hust. Tea, 1772 (new ed. 1799) with 2 coloured pl.; 7. wirades, Smuth n
Rees’s Cycl., 1819, xxxv.; T. stricta, hokea and viridis. Hayne, Gewachse,
1821, vu., pl. 27-9; C. Thea and C. wmrdes, Lank, Enum. Pl. Hort.
Berol, 1822, 1., 73; T. wridis and T. bohea, Booth, Trans. Hort.
Soc., 1830, vii., 519; T. rrids, Bot. May , 1832, No. 3148, C. bohea
and theifera, Gnffith, Notule, 1354. 1v 553, 508, Ie., iv., t. 601,!
ff 1-3; I. vigidis and bokea. Choisy, Mem. Soc. Phys. Genéve, 1855, xiv.,
151; T. chinensis, Seemann, Trans. Linn Soc., 1839, xxu., 337-62, t. 61 ;
Money, Prize Essavn Jowrn. Agrc-Hort Soc Ind , 1871, 1ii, 143-141;
Thiselton-Dyer, Journ. Linn. Soc., 1873, xm., 327  Heuzé, Les PI. Indust.,
1895, 1v., 206-7; Watt, Pests and Blughts of the Tea Plant, 1898 : Watt
and Mann, Le. 1903 ; Watt, Tea and Tea Plant, Journ. Roy. Hort. Soc.,
1907, xxxii.,, 64-96; TERNSTREMIACEZE.

Species and Varieties of Tea —Linnaus(Gen P71, 1737) indicated two genera,
Thea and Cametnia. The diiferences he estabhshed turnod on whether or not
the stamens were free froin each other or united, and vn the number of cells and
seeds m the fruzt  Accordingly he placed Thea m Polyandrwa Monogynia and
Cameittia m Monaddphia Polyandria  Subsequently (Sp Pl, 1753, 515, 698)
Linnxus assigned the tea plant as the type of Thea and the Japanese Camellia
as the type of Cagmettia. But 1t has smce been abundantly established that
Linn®us was mncorrect in regarding the stamens as hemg free m the tea plant, and
1t 18 & matter of everyday hnowledge that on the came tea plant fruits may be
found with one, two, three or more seeds. Modern hotanists are accordingly
agreed that the two genera cannot be separately upheld Hence it may be regarded
that priomty of accurate generic recogmtion of the structural pecuharity of the
stamens (were there no other considerations) necessitatos the retention of the
name Camellia, and the reduction of Thea. Turning now to the specific name.
In the first edition of the Species Plantarum, Linnaus (without giving any
description) called the tea plant Thea sinensis and remarked that he had seen
some specithens with s1x petals and others with nine. but ho left 1t to those who
had the opportumty of studying the hving plants to say whether that peculiarity
denoted two or only one species. In the second edition of his work (pubhshed
1762) Linnzus discarded the name 7T snensis (without giving any reason)
and accepted Hill’s conclusion that' there were two Elants, which he named
T. bohea—the plant with six petals—-and 7. «iridis—the plant with mne petals
Lmneus then adds (still following Hill) that the leaves are longer i viridis
than in borea. but hg says nothing of Hill's contention that the former yields
“green ” and the latter '‘ black tea ” In the third edition of lus work Linnzus
made no alterations, but mn the fourth (prepared by Willdenow, 1797) a few
additional particulars are given (of the two forms above mdicated) and T. borea
18 referred togtwo varieties —(a) lawe—a plant with rough elliptic oblong leaves
—and (b) stricta—a plant with plane lanceolate leaves.

Seemann pointed out that on his own copy of the sixth edition of the Genera
Plantarum, Linnsgeus had written certamn corrections which show that the material
then to hand had induced him once more to amend and amphfy his description.
Smce then many botamsts have striven to uphold the two Linnman genera,
thewr recogmition being regarded as justified by certain trivial peculiarities of
the calyx or, as Seemann affirms, of the stamens, but the final conclusion of
the majority of writers, as already indicated, seems to be that they constitute
but one genus and one species of tea. Engler and Prantl (Pflanzenfam., 1895,
ini,,e 6, 182-3), the most recent authors, reduce Cameilia to Theu. and restore
the rejected name Thea sinensis. But 1t would seem that that specific name
cannot be given as a collective appellation for the many races of the cultivated
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tea plant, since 1t was rejected by Linneus and, as Seemann points out, 13 geo-
graphically hardly eorrect Long years ago Sims (Bot. Mag , 1807, 998) recorded
the conviction that there was but one species of tea, and further that Thea would
have to be reduced to €aweltia. Link, however, accepted two forms of the tea
plant, and called them ¢ametlia Thea and €. viridisx, and thus reduced Thea
to Camellia,

The name Boliea 18 a corruption of Wu-i (Bu-1) mountains in Fuh-kien, long
famous for Black Tea  According to Martyn (Miller, Gard. Duct., 1807), Linnzeus
gave the name Camellia in honour of Kamel, a Moravian Jesuit, who collected
plants in the Philippine Islands and sent them to Ray and Petiver between the
years 1683 and 1700. The Abbé Berlese thinks, however, that the genus was
named after an Italian, Father Camell, who 18 said to have introduced
«. juponica from Japan to Europe m 1739 Linnzus (Hort. ClLiff., 1737, 204)
makes the interesting observation that although seven separate consignments of
seed had been received at Clifford’s garden in Holland, none had germnated,
nor was he aware of any garden in Europe where the plant had been grown
Commenting on that statement, Breyn refers to J. Commelin (Cat. Pl Hort
Amstel , 1689, 346), who makes mention of the cultivation of the tea plant, but
whether, adds Breyn, raised from seeds or live plants transported to Europe,
he was unable to ascertam. This hittle episode brings to mind the repeated
references to the sacred associations of the Chinese and Japanese with their
tea industry and their unwillingness to furnish information regarding it. In
fact the explanation of the failure to germinate the seeds may very probably
have been due to the not unusual circumstance of these having heen boiled hefore
being allowed to be exported. Du Haldo (Gen. Hwst. China (Engl transl ), 1736,
iv, 21) speaks of tea as *‘ another plant made use of in Physick” Ho then
tells us that ““ the best tea grows in the middle of the trees which are most exposed
to the sun’ ‘“The tea whose leaves are long and large is the best, on the
contrary that which hath small short leaves 18 not esteemed good ; that which
hath 1ts leaves curled 1s the most valuable, and that which hath them quite
smooth 13 the worst’’ Here we have the practical man discussing the large-
and small-leaved forms of the plant for which the botamst of that time invented
names But history 13 only repeating 1itself. Had the Imdian planters con-
sidered these and other such passages they might have saved themselves the
trouble and expense of introducing the small smooth-leaved Chmese plant, and
taken at once to the large and bullate-leaved Assam mdigenous.

There are several cultivated and wild forms of €ametiia. but only the
two that are of econormic interest and, 1t Tmght be said, of exceptional value to
man, need be here dealt with :—

1. Camellia japonieca (including ¢ Sesanqua). The Cultivated or Garden
Camella. This plant may be spoken of as a modern introduction to the
gardons of Europe and India. It 18 accordingly not described by the early
tathers on gardening. The year 1792 is generally mentioned as that of greatest
mnterest in the history of the camellias, since all the better known kinds may be
said to have appeared simultaneously about that time. For tweunty to thirty
years subsequently considerable interest was taken in their cultivation, and rhe
number of forms, grown in hothouses, multiphed rapidly. But the great delay
in their first arrival may be accounted for by the maritime struggles for su-
premacy n the Eastern trade, between tho Portuguese, Dutch and Spanish,
which culmmated in their temporury oxpulsion from both Jdpan and Chima
To this same circumstance also 1s largely due the shroud of religious secrecy that
opposed the development of the trade in—

2. C. Thea. The Tea Plant, the #u or ch’a, she, theh of the Chinese and
tsja, cha, ts-cha of the Japanese—words which have practically “accompanied
the prepared leaves as tea, fe, tay, the, cha, chat, etc., etc., into most of the lan-
guages of Europe and Asia. The English word tea was onginally pronounced
hike the Chinese t¢ or tay, hence Pope (Rape of the Lock, 1712) rhymes it with
obey Tt changed, however, very shortly after, since Edward Moore rhymes
1t (1750) wath *“ Mrs. P 7

Habitat.—Several writers report having met wath the tea plant in a wild con-
dition 1n certan parts of China and Cochin-China It was discovered wild, or
at all events completely acchmatised, in various parts of Assam by Bruce, Scott,
Jenkins and Charlton, and the so-called indigenous habitats were exammed by
the ** Tea Commssion ” and specially reported on by Griffith. In 1882°he
wild tea plant was found by me as a forest tree or large bush in the eastern tracts
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of Manifur, and again, 1n 1894, was specially investigated in the Naga hills
in connection with an effort to ascertain to what extent the pests and bhghts
of the cultivated tea plant existed on the wild or acchimatised stocks. There
would seem little doubt that 1t has been cultivated for seversal centuries at least,
in Upper Burma and the Shan States, and doubtiess may be wild ¢n these
countries also, though according to most observers 1t occurs in 1solated spots,
similar to those m the greater part of the Assam area ; hence 1t could of course
unden these conditions be upheld as a survival of former cultivation rather
than as manifesting a truly indigenous habitat. [Cf. Agrt Ledg, 1896, No. 27.]

History.—Bretschneider (Bot. Sin, 1892, n., 20, 130-1) states that the tea
plant is mentioned in the ancient Chinese Dictionary, the Rh-ya. It 18
there called kia and K'u-fu (K'u meaning bitter). He further explains that
the Chinese character 7T°u, which has 8o nuany other meanings 1n the early Chinese
classics, may, however, have specially meant tea He then adds that the
comparatively modern Chinese character ch’'a arose through s confusion with
that of 'u, somewhere between 202 B ¢ and 23 A D, but that 1t did not come
into general use much before the 7th or 8th centuries So in the same way the
characteP ming, which would appear to denote the tea plant, occurs as ming
t8’ai (= tea Kgctable) m works written some centuries B.c The Shans and
Burmans to this day use pickled tea-leaves (see Letpet below) more as a vegetable
relish than as a beverage, und 1t seems possible that this may have been tho
condition of use during the earliest classic titnes of China. We read that Wang
Meng, father-in-law of the Emperor, 1n the middle of the 4th century, was fond
of drinking tea, and set it before his friends, but they found 1t too bitter and
generally declined, feigning indisposition. So again Bretschneider tells us
that accordmg to the Ch’a-pu—a special treatise on tea, published between the
10th and 13th centuries—the Emperor Wen-t1 (589-605 A.» ) was recommended
by a Buddhist priest to drink boiled ming leaves as a medicine for headache.
It is somewhat curious that Ksempfer relates a simlar Japanese tradition that
would seem to attribute the introduction of the plant to that country by Darma,
the third son of an Indian king But if the ¢'u of ancient Chinese classics be
accepted a8 denoting tes, 1t may have originally been viewed as a medicine
obtamed from the plant known as mng, ck'uan and kuti. The habit of drinking
a decoction of the specially prepared leaves, there would seem no doubt, 13 of
comparatively modern origin. In the 8th century A.n. wo have the first un-
doubted evidence of tea having become a regular industry, for in the annals of
the Tang Dynasty we learn of 1ts being subjected to an 1nper.al duty It was
not regularly cultivated in Japan until the 13th century. That tea drinking 1n
the rest of the world 18 quite a modern habit may beo inferred from there being
no classic names either for the plant, the prepared leaves or the beverage, 1n
Japanese, Sanskrit, Arabic, Persian, Hebrew, Greek or Latin

Marco Polo, who travelled in China (in the tea districts of Fuh-kien) in the
13th centuiry, makes no mention of tes, neither the plant, the vegetable nor the
beverage, and yet 1t 13 well established that the plant and its properties were
as fully knpwn then as to-day. [Cf. ed Yule, n, 37-8, n] But in passing
¥ may be added that he simlarly does not record having found the
people in any part of his long travels drinking coffee. His omission to record
tea 18 the more curious, however, since four centuries previously (9th century)
the Muhammagan merchant Solaiman (according to Remaud, Relat. des Voy.
faits par les Arabes ¢t les Persians dans U'Inde et a la Chine, 1845, i, 40) wrote,
“ The people of China are accustomed to use as a beverage an infusion of the
plant, which they call sakh.” *‘ It 18 considered very wholesome. This plant
(the leaves) is sold 1in all eities of the Empire.” [Cf. Macpherson, Hust. Europ.
Comm. Ing., 1812, n. 130]. Ramusio (in the introduction to his edition of
Marco Polo published in 1545) mentins having learned of the tea beverage
from a Persian merchant, Hajji Muhammed. It was used all over the country of
Cathay, where it was called chia:. In 1560, Gaspar da Cruz (in Purchas’ Pilgrimes,
iii., 180) refers to the porcelsin used by the Chinese in presenting to their friends
the beverage cha. Maffeius (Hist. Indicarum (Select. Epist. ex Ind.) 99), 1n a
letter from Ludovic Almeida dated Nov. 1565, similarly says that it was
the custom with the Japanese to show their friends with pleasure the pots,
cups, etc., employed by them in drinking of a certain herb, reduced to powder,
which was called chia. Mafleius (in the text of his work which was originally
published in 1588) attributes the freedom of the Chinese from certain diseases
(stone, etc.), to their habit of tea-drinking, and the Chinese (like the Japanese),
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he adds, take groat pride mn the teapots which they use m giving & friendly cup.
Tulpius (Observ. Medicee, 1641) extols the wments of tea as a medicine. It is
somewhat significant that Garcia de Orta makes no mention of tea as one of
the commodities brought from Chma and Japan to India. Limschoten (Voy.
E. Ind, 1598 (ed Hakl Soc.), 1885, 1., 157), who usually compiles from Garca,
pructically repeats Mafferus’s account of tea-drinking n Japan. Trigantius (De
Christ Exp wn Swnas, 1616, i., 68-0) speaks of the hot-tea drink of the Chinese.
Casper Bauhin (Pinax, Theat. Bot., 1623, 147) was apparently the first scientafic
or botanical writer who makes mention of what would appear to have been tea.
But the passage in question doos not occur m his earlier work (the Phytopinaz,
1596) He calls 1t chaa and describes 1t as his seventh variety of Feniculum
(Fennel) ' Absurd though this may seem there would appear to be no occasion
to doubt that he 1s speaking of tea. Bontius, a Dutch physician resident in
Batavia—(Hst Nat. et Med. Ind. Or., 1631, \n Piso, Ind. Utri. re Nat et Med.,
1658, 87)—tells us that his friend General Spex had removed all doubt as to the
ature of the tea plant, since he had studied its cultivation in Japan Bontius
{Ehen goes on to say that the finer qualities of the decoction are often so bitter
that sugar has to be added to make 1t palatable, and he compares the beverage
to the ‘“cave” (coffce) of the Muhammadans (see p. 364). He then urges
that the difference between black and green tea 18 only in the method of prepara-
tion—a fact that took Europe nearly two centuries to accept. In Pigo there isan
excellent engraving of Cawmellia Thea (the Chinese form) drawn from nature in
Japan by D. Caron, and presented to Piso; Caron went to Japan in 1638 under the
Dutch E.I. Company [Bretschnoider, Hust. Europ. Bot. Disc. wn China, 1898, 25.]
Albert de Mandelslo (Travels, 1n Olearius, Hst. Muscovy, etc., 1662, 15, 18) says,

‘“ At our ordinary moetings every day we took onely The, which is commonly used
all over the Indies, not onely among those of the Country but also among the
Dutch and English, who take 1t as a drug. The Persians instead of Thé drink
thexr Kahwa  This same statement occurs in Ovington’s Voyage to Surait
(1089, 305-9, 427). It 18 curious, however, that in the Ain-i-Akbari, 1590,
no mention 158 made of tea. It was conveyed to Europe by the Dutch East
India Company, and from Holland was carried to England by Lord Arlington
and others. In 1660 tea-drinking had become so gencral that it was taxed
along with coffee, chocolate, etc., and sold at the coffee-houses. The Enghsh
East India Company soon gave attention to it In 1664 they made a present
of some tea to Kmg Charles II., and in 1677 the Company had taken
stops to secure a regular supply. At this time tea sold in London at £5
to £10 a pound. A few years later (1689) a direct duty on imports (which
amounted to 53 a pound) was mmposed. It 1s further noteworthy that at
that time the East India Company drew its supplies for Europe wvi Madras
and Surat and not direct from Chma. This circumstance would thus give
an air of plausibility to the statement made by Mandelslo thay tea was
drunk m India about the same time, if not before, the habit had been origi-
nated in England. Evelyn (Mem., 1690, ii.,, 20) speaks of having examined
& specimen of the “ roote of thea which was so perplexed large and intricate
that it was wonderful to consider.” Petiver (Op. Hist. Nat.,, 1767, i, t. 24)
shows a chair made of the roots of thoe tea plant which was presented by the
“ New East India Company ” to Lord Somers. Curiously enough, one of the
earliest and at the same time most imstructive botanical specimens of the tea
plant extant is in the Sloane Herbarium of the British Museum (lxxxi.
f. 48). It belongs to a series of specimens said to have been collected
mn Malabar, between 1698 and 1702, by Samuel Browne and Edward Bulkley.
Browne was a surgeon i the service of the East India Company, and died some
time prior to 1703. He was succeeded by Bulkley. Both of these ¢ficers made
extensive botanical collections, which were sent for the most part to James
Pativer. It 1s just possible that long prior to the discovery of the indigenous
tea plant in India or to the importations from China of seeds and plants accom-
phshed by Gordon and Fortune (presently to be described), the tea plant had
actually been conveyed to India and cultivated experimentally somewhere on
the Malabar coast. But what 18 most curious of all 18 that the plant so
£rown was not Camellie Thee, Link var wohea (the plant presently being
cultivated most frequently m the plantations of South India), but var. viridis,
and was thus very similar to the so-called ‘‘ Assam Indigenous.”” Itis, moreover,
Just possible that upon this very specimen was based the name Thea viridis,
as given by Hill and adopted subsequently by Linnmus. In fact Binneus pos-
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sessed only one leaf of the plant, so that the type of the species has to be accepted
as given by Hill (Exot Bot,lc)

It may now be useful to refer to a few recent writers and to thus carry the
atory nearer to the present time. John Coakley Lettsom, in the second®edition
of his splendid work, says that he agrees with Kampfer and Staunton mn thinking
that the question of green and black tens, as also the various qualities of these, 13
o matfer of soil, age of leaf used and method of manufacture, and 18 not due to
there being two botamcally ditferent plants. He givos, however, a coloured
plate of the * Green Tea ” plant and another uf the “ Bohea Tea.” Both these
are of course €. Thea, Link, but by Assam planters the former would doubtless
he characterised as a hybnd, with linear-oblong bullated leaves (swollen
hetween the veins), while the latter wouldl be viewed as the typical so-called
Chinese plant, with short ovate-oblong thick, smooth, dark-green leaves. It
would thus seem that tho finer tea nlant ot China was Thea ciridis, Linn,
and formerly was, and probably still 13 to-day, not unlike tho Assam mdigenous ;
and hence very possibly stock of the most inferior qualities only was alloweds
to be experted to India If this surmise be correct 1t 13 ighly likely thut but
for the discovery in India of a superior digenvus plant, the establishment
of the tea industry there might kave been retarded by many years At all
events Indian planters regard tho introduction of the so-called Chinese small-
leaved plant as having been a calamity which t has taken them years of
heavy expenditure to effacn It 18 somewhat significant that, while the question
of the green and black teas has been thus for the second tiune satisfactouly
dnsposegr of, 1t should have been allowed once more to he revived, by certain
subsequent writers, and to thus disfigure the hterature of tea for a great
many years. But to return to Lettsom’s most valauble work. Tt 1s referred
to several chapters and focuses in these all the practical information brought to
light by the more trustworthy previous authors The chapters are :—1 Authors
on Tea (8-18), in which reference 1s made to 120 separate books or reports
on tea that had appeared between 1565 and 1799 (most 1if not all these have
been examined by me in preparing this article), n. Ongin of the Tea Plant
(19) ; 1i. Trade in Tea (24); 1v. Soils and Method of Culture (L6); v. Gathering
the Leaves (29) ; vi. Method of Cutting (33), vit Varieties of Tea Plant (38);
wviii. Ball or Brick-tea (40), etc. This brief abstract of some of the more
maportant portions of Lettsom’s book must suffice to indicate 1ts great merit
and historic value Staunton (4uth Acc. Macartney, Embassy China, 1798, 1,
22; ii., 464) records the exports from China 1n Enghsh and foreign ships,
1776-95—a truly monumental work very largely drawn upon by Lettsom and
others. The guantity is there shown fluctuating between 12 and 37 million
pounds. The King's duty on Toa between September 178+ and March 1797
amounted to £4,832,180 Barrow (Trav China, 1806, 572), who was Secretary
to the Easl of Macartney of the British Embassy, practically continues the
record given by Staunton, and many instructive particulars will be found in
Milburn (Or. Comm , 1813, n., 520-42); Cooper, (Trav. Pioneer Comm., 171);
Murray (Chhux. 1., 337); Macpherson (l¢. 128-32) From these and such-
Iigle works we learn that in 1703 the imports were 100,000 lb , in 1721 they
attained 1,000,000 Ib., and for the hundred years 1710-1810 the aggregate sales
by the East India Company amounted to 750,470,016 lb., valued at close on 130
million pounds gterling  In 1722-44 the duty was fixed at four shillmgs a pound
excige,with in addition a customs’ due of 14 per cent on the average price From
1784-95 the duty was graduallyremitted until 1t fell to 124 percent. Unfortunately
mn 1795 the old course of raising money by taxing tea was agam resorted to and
steadily auggnented until in 1819 tea sustained a duty of 100 per cent. and in
consequence the sales stood stationary at 21 million pounds But by an Act of
Parliament the East India Company’s monopoly was abolished ; unrestricted trade
stimulated competition and reduced the price very greatly. At the same time the
duty wes lowered to from 18 6d. to 3s. & pound according to quahty. In 1836
the duty became ls., in 1867 it was 6d. a pound, and in 1906, 5d. a pound

Specles and Varieties of the Tea Plant.—In the first days of tea plunting
in India, though the presence of a wild tea plant was regarded as an indica-
tion of the swmitability of the land, the wild plant 1tself was not viewed with
favour as the stock to be employed. In fact, as already pointed out, the opinion
wag expressed most strongly by all or nearly all the experts of 1834-7 1n favour
of imported Chinese stock.

While that is so it may be said that for the past thirty or forty years the
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planters havo deplored the day when the so-called Chinese tea plant was brought
to India At present no planter would for a moment dream of planting China
tea, fow would even grow the hybnd, while the majority would cultivate but
one only of the several so-called indigenous stocks. The China plants imported
n the early years of the industry still exist, however, and have furnished the
seed for a considerable part of the present tes area. In consequence of the
crossing of the Indian and Chinese plants there has come into existence the ex-
tensive series of so-called hybrids ~ Perhaps the clearest conception may, there-
fore, be obtamed by an attempt to classify the forms, as near as may be possible,
on botanical standards .

In a paper read by me before the Royal Horticultural Society (to which
reference has already been made) I have given my views 1n some detail. Link
(lc u, 73) was the first botanist who definitely placed the tea plant under the
gonus Camettia, and as already observed he recogmised two forms, viz €. Thea

nd ¢. viridis. There would seem, however, no great advantage in regarding
the forms mdicated as anything more than varieties if not cultivated states of
one species. Thus :— " ‘

Camellla Thea, Lk, Var. (o) viridis } Thea viridis, Linn., Sp. Pl., 1762, 735;
Green Tea, Lettsom, Nat. Hist Tea Tree,'1799, pl. 1; T. wvirudis, Hayne,
Gewachse, 1821, vii, pl. 29 ; Booth, Trans. Hort. Soc. London, 1830, vii, 558 ;
T assamaca, Masters, Journ Agri.-Hort. Soc. Ind., ni., 1844, 63 ; Assam Tea,
Wall, Journ. As. Soc. Beng, 1835, iv, 48, pl. 2; C.? Scottrana, Wall., Cat.,
3668 ; Thistleton-Dyer, Journ. Linn. Soc, 1873, xm., 329; etc., etc.

Under this 1 assort the following races and cultivated states :—

I. Assam Indigenous —This has the mature leaf ranging from 6 to 7§
inches 1n length, and from 2} to 2} inches in breadth. It contans about 16
vems on cach side of the rmdnb  In passmg it may be here observed that the
value of the number and condition of the vens i the classification of the culti-
vated races of tea, was first pointed out i the Pests and Blights of the Tea Plant
(ed 1898, 15, 46-9). But there are numerous subraces of the Assam stock,
such as the Singlo, Bazelona, etc. Collectively they are the most highly prized
and most widely cultivated of all the Indian forms of the tea plant. It is, how-
ever, somewhat curious to read in Ovington’s Voyage to Suratt (1689, 308) that
three kinds of tea were 1n his time conveyed from China to India, namely, “ Bing,
Smglo and Bohe” This 18 apparently the first mention by a European writer
of *Singlo,” and the surmise naturally arises, how came that name to be given
to one of the best of the Assam indigenous plants ?

2. Lushai —Sometimes called * Cachur Indigenous” or * laght-leaved
Mampur ” Under favourable conditions this forms the largest leaf of all the
Indian tea plants. It has been measured from 12 to 14 by 7} inches and
recorded as possessing from 20 to 24 vemns. It is not found wild outside the
Lusha1 hills and South Cachar. It 18 a rather delicate plant and will'not safely
bear the hard pruming which may be given with impunity to other teas.

3. Naga Tea —This has a long, narrow leaf, generally from 6 tq 9 by 2 to
34 inches, with as a rule from 16 to 18 vemns It 1s very hittle cultivated except
1n one or two gardens on the borders of the Naga hills, such as Amguri, but 18
reported to be often used as a crossing stock.

4. Manipur —This s the wild tea of the Native State of that name. It exists
there purely and simply as a forest plant, the seed of which, butrnot the leaf, is
valued It 18 now grown fairly extensively in Cachar and some parts of Assam.
It is a larger, coarser and broader-leaved plant than the Assam indigenous. The
average mature leaf 18 from 6 to 8 inches mn length and 2} to 3} inches
breadth and usually contains 22 vemns. ®

5. Burma and 8ban —Too little is known of these teas to allow of their
critical separation from the Mampur plant. The leaves are smaller, thicker,
more acutely serrated and distinctly more elliptic in shape than with the other
teas. The plant in question has possibly been grown for centuries more as a
vegetable than as a source of the beverage. This circumstance may be found
to have produced properties with which we are at present not familiar. (See
p. 235 under Letpet.)

6. Yunnan and China.—-Fortune (Three Years’ Wanderings in China, 1847,
68) speaks of the country south of the Yang-tse-Kiang as the region of Chinese
T. viridis, the tea being shipped from Shanghai and Ningpo. Crawford (Jowrn.
Emb. to Siam and Cochin-Chana, 1830, n., 264) speaks of the plant seen by
him huving leaves ““ twice or three times the size of that of Bohea tea.”
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Var. (3) bohea; Thea bohea, Linn., lc. 734; Lettsom, lLc. 41; Hayne,
lc vin, t. 28; Bot. Mayg, 1807, xxv.. t. 998 ; etc , etc. The Bohea Tea of Fortune
and others ; the Hybrid Tea of Indian tea-planters.

Fortune (lc. 197-224) found this as the chief plamt 1in the great black-tea
country of Fuh-kien, the tea which 18 shipped from Canton and Hongkong Tt
18 a small-leaved plant with not more than 12 to 14 veins on either side of the
mudrib, It is freely admitted by planters to be & cross between viridin and
wtricta, the plant presently to be indicated.

Var. (v) strleta; this 18 the form represented in the Linnman Herbarium
by a specimen, No 1, but which bears no name nor any record It s also
the 7. €husan in Petiver (Mus Rar. Nat, 1695, n 983, in Bnt Museum) ;
Thea africta, Aayne (I c., 1821, vi1, t. 27), Chimese Tea of the Indian tea-planters.
This small bush 1nay be seen in Tndian seed-gardens flowering and fruiting freely,
and though never pruned 1t proserves all 1ts characteristics and rarely shows any
departure toward var wviériédie. The leaves aro thick and leathery, from 17
to 2} inches long, and vary from {;t» § inch in breadth It has rarely everg
more thame 8 defimte nerves, while viridis Lus 16 and bonhen usually 12 to 14.
Tt 18 essentially a bush, and even 1f given the chancs 1t rarely if ever takes the
poplar-tree form of the other races No one has recorded the existence of this
plant m a truly wild condition; and what 18 much more curious, 1t is more
abundantly represented in herbaria as coming from India than from China.

Var. (d) lastocalyx ; T lasioculyx, Planch., MS ; 1. virudw, Wall.,, Cat.,
n. 979; 22 C arillaris, Roxb, MS. (Bot Reg, t 349, for description) This
interesting form appears to have been met with alone i Malacca and Penang,
and 18 perhaps the most tropical of all the forms of Cametria actually cultivated
as tea. It seems probable that 1t may have ongmated by hybridisation with
var eirédis some of the better known forms of tea, such as var strietu. In this
hght the suggestion abuve made that 1t may be the plant Roxburgi designated
as €. nxularis becomes of more than botanical interest At all events hoth the
locahity and description given by Roxburgh suit var tasiecaryr to a remarkable
degree. This 1s the plant seen by Griffith at Pringett nesr Malacca

In order to obtan the true value of the characters above n-dicated that are
dependent on the vems of the leaves, 1t 18 necessary to examine the shoots which
spring directly from old wood, that 1s to say, shoots low down on the stem  Of
the Manipur and Assam plants—those in most favour 1 India at present-—it may
be said that the former 1s much more hardy than the latter and should accord-
mgly be used wherever hability to drought exists The Assam gives, however,
a thinner and more delicate leaf with more flavour, and the value of the tea made
from 1t 18 decidedly greater  All hybrids, so Dr Harold H Mann affirms, should
be avoided ; in other words, all plants that show from 10 to 14 veins—the inter-
mediates between var riridis and strécta. [Cf. Pests and Blghts (1st ed.), 42-50 ;
Mann, Faoctors Deter. Quality of Tea, Ind. Tea. Assoc, 1907, No. 4.]

EARLY ENDEAVOURS IN INDIAN TEA-PLANTING.

Discovery of Tea Plant in India.—Difficulties having ansen with
(hina. the British Government realised the danger of having no other
source of tea supply than China. They accordmgly interested the East
India Company in an effort to produce tea n India. Sir Joseph Banks,
in 1788, recolnmerfded Warren Hastings to attempt 1ts cultivation 1n
Bihar, Rangpur or Kuch Bihar. It appears to have been discovered
n Assam, perhaps orginally by Major Bruce, subsequently in Manipur by
Mr. Scott,ssomewhere between 1821 and 1826, but little attention was
paid to that circumstance until some years later. Lord William Bentinck,
Governor-General of India, in a Resolution dated January 24, 1834,
warmly took up the matter of Indian tea cultivation. A Comnuttee was
appointed by him, with Dr. N. Wallich as Secretary, to report on the
most hopeful situations for an experimental cultivation. Mr. G. J.
Gordon, of the firm of Mackintosh & Co., was dispatched to China to
procure seed, to collect information, and to bring to India Chinese cultiva-
tots. He was, however, shortly after recalled because wild tea had been
re-discovered by Jenkins and Charlton in Assam. But had Bruce and
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Scott’s discoveries recewved the attention they deserved, Gordon very
possibly would never have been sent to China. As 1t was, Wallich
refused to believe that even Jenkins’s plant was the true tea plant until he
had a‘sample of tea made from 1t and sent to him. In due time a Com-
mission was appownted to visit Assam in order to report on the discovery
of Indian indigenous tea. It consisted of Drs. Wallich, Griffith and Mec-
Clelland. They could not agree as to the plant, but for the purpose of
the Government expeniments recommended that the Himalaya should
be first tried, then Assam. and lastly the mountams of South India.
They then added that * the China plant and not the degraded Assam
plant ” should be expenmmented with. The controversy about black and
green tea and of the separate plants from which these were supposed
to be made was doubtless the will-o’-the-wisp that largely influenced

“Wallich to lay down the dictum that the Indian plant was a Ceuneellia

and not a Zhea—a distinction, as has been shown, without a difference,
and one which greatly retarded the Indian tea industry.  Unfortu-
nately for Wallich his so-called C'wmeellia has since proved very much
more valuable than the Thea, the merits of which he extolled and which
alone, 1n his opimon, should have been cultivated. It may be here added
that it is remarkable, when so much difference of opinion prevailed and the
existence of wild tea 1n Assam had evenbeen challenged, that no one thought
ot drawing attention to the specimen of the tea plant from Malabar
preserved m the Sloane Herbarium. Had this been done, we should 1 all
probabihity have been told the history of that sample more definitely than
we are ever likely now to learn. and at the same time a fuller conception
of the Chinese tea plant would have been obtained than possessed by
Wallich and others, who denied that the Assam stock was the true tea-
yielding species.

Wallich, Royle and Falconer {(Journ. 4s. Soc., Beng., 1834, 1i1., 178-88)
upheld the Himalaya as the preferable locality, while Gnftith and M-
Clelland urged the claims ot Assam, which they regarded as the indigenous
habitat of the plant. In guarded yet unmistakable language Griffith gave
his opinions, even though these were inimical to the views of his superior
and colleague, Dr. Wallich. Gordon was in consequence re-deputed to
Chma, and on his return to India with a supply of plants, seeds, ete., he
resigned his connection with the Commission without having written an
account of his journevs in China. A third mission to China (the expendds
of which were partly horne bv the Royal Horticultural Society of England)
was orgamised and successfullv conducted by Mr. R. Fortyne, who wrote
in consequence, Thiee Years’ Wanderings in Chana (1847), Tea Districts of
China (1852), and 4 Residence Among the Chinese (1857). These works
contain full particulars of his studies of the Chinese industry, as also
details regarding the plants. seeds, etc., conveyed by him todndia.

Continuing this brief sketch, 1t may be added that in India 1itself a number
of books and reports on tea appeared in rapid succession, from about the date of
the Tea Commuission's report  [Cf. Griffith, Rept of Tea Plant in Upper Assam,
1835 ; ' A. Bruce, Rept Manuf. Tea and Tea Plantat w Assam, in Edinb. New
Phal. Journ., 1840, xxvi1, 126-61, also dec Manuf. Black Tea, 1838 ; Robinson,
Assum, 1841, 127-8, Charleton, Corresp. regard. Dise Tea in Assam, 1841 : Royle,
Tea tn Hunal, Prod. Res Ind, 1840, 257-311 : Jameson, Tec in Kangra, 1853 ;
also Rept. Gort. Tea Plantat . Journ Agri.-Hort Soc Ind., vi., 81 ; Wingrove,
Assam Tea. 1870 ; Cochran, Ind. Tea, 1872 ; Campbell, Profit. Cult. Tea, in Journ.
Soc Arts, 1872 ; Money. Cult. and Manuf. of Tea (1st ed.). 1874 ; Claud Bald, Md.
Tea, 2ts Cult. and Manuf , 1903 ; Bamber, Chem. and Agri of Tea. 1893 ; also Rept.
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on Ccylori T'ea Souls, Colombo, 1900 ; Schulte :im Hofe, Tropenpflanzer, 1901, n. ¢
(Beth.), 37-117.] These may, therefore, be viewed as amphfying the citation of
more or less botanical publications mentioned 1n the npeming paragraph But

it 18 essential to mentton still two other works, viz :—(a} Bretschneider’s History

of Europam Botanical Discoveries in China—a truly stupendous volume which
reviews and indeed often quotes very fully most of the scientific authors who
have written on the Chinese Tes Plant And lastly (b) Prof J. J. Rein's
Industries of Japan, 1889, which gives a delightful «ketch of the early history
and modern development of the industry mn that countiy.

Numerous reports were 1ssued by the Government of India, from the
date of the appointment of Mr. C. A. Bruce 1n 1836, as Superintendent
of their Assam plantations, to the time when thev ceased in 1865 to have
any direct interest 1n tea. These made pubhc the discoveries accomplished
and the experience gamed. It had heen freely announced that when the
industry no longer required the fostering care of Government, it would ba
handed over to private enterprise. The progress in Assam was such that Retirement °ff
long before Government could resign thewr Humalayan plantations they Tads feom
had retired from Assam. It may be herc mentioned that the first the [ndustry.
sample of Assam-made tea was sent to England in 1838. From that
date the progress was rapid. The other day, while examming the
numerous papers on tea preserved in the India Office, I came across
what purports to have been the first fly-leaf of a commercial sale of tea
made by Government. It 1ssigned by Mr. Thos Watkins, Superintendent
of the Government Plantations, and endorsed by N. Walhch, M.D.,
Superintendent H.C. Botame Gardens. It is dated Jaipur, Upper Assam, First Sales.
March 5, 1841, and headed, “ A Novel and Interesting Sale of Assam
Teas—the First Importation into the Calcutta Market.” That circular
(reproduced, Journ. Roy. Hort. Soc., 1907, xxxn., 69) anuounces, in fact,
two parcels of tea offered for sale, namely thirty chests manufactured by
the Singhfo chief Ningroolla, and mnety-five the produce of the Government
tea plantations. It may thus be noted that the Singhfos were actually
manufacturing tea in Assam at the very time apparently that Wallich
challenged the production of tea as the evidence necessary to convince
him that the Assam indigenous plant was the true tea-yielding species.

First Public Tea Gardens.—The Sibsagar (Jaipur) plantations of the isam
Governmant were sold i 1840 to the Assam Company—the first tea Fisntations.
concern, and to this day very much the largest Company in India. It was
anything but prosperous during the first 15 years of 1ts existence, and
ifs shares fell so low that they could hardly be sold. But about 1852 1t
began to improve, and with that success the tea ndustry appeared so
promising and, attractive that speculators eagerly rushed into it. The
discovery of the infligenous tea mm Sylhet and Cachar gave the impetus Cachar and
for an expansion of the mdustry into the Surma valley, and 1n a few years ;}“n‘;;mm,
thereafter the whole of the upper portions of the province of Assam (both
the Brahmaptura and Surma valleys) nught be described as converted into
a huge tea plantation. About this time (1853-5) tea-planting was organised
in Darjeeling, and shortly after followed Cluttagong, Chota Nagpur and parjeeling
the Duras. Ultunately tea cultivation spread over every district of Indja Flantations
where there was the least hope of success. but with a rapidity that was
certain to culminate as it did in the great disaster of 1865-7. Itisneedless puaster,
to dwell on the causes of that disaster, but the reader 1s referred to Mr. 865"
(afterwards Sir) John Ware-Edgar’s full repoit. It was, briefly, a natural
cohsequence of reckless impetuosity, ignorant supervision and positive
dishonesty. Fortunes were made by the few who realised that the tide
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would turn. The better situated gardens were purchased for fewer
rupees than they had cost pounds sterling to construct. New companies
were fqrmed to work thegse and with the avowed purpose of growing tea
for 1ts own merits, as a commercial article, and not for the purpose of
selling gardens at a profit. Out of these trying times the industry rose
on a firmer foundation, and the subsequent prosperity 1s one of the marvels
of modern commerce.

1t 18 not known how much money the Government of India actually
spent, from first to last, in their efforts to ingraft the tea mdustry
on India, but 1t would appear that Gordon’s missions to China and the
expenditure of the Indian Tea Commission came to close on £18,000. If
we assume that sum to have represented but one quarter of the total
expenditure actually incurred, the result might still in perfect fairness be
characterised as one of the most profitable undertakings of thg Adtinistra-
tion of the Empire of India. There has been orgamsed a new industry
the value of which may be judged of from the following circumstances *—
Tea now occuples half a million acres of land formerly waste, and of this
64 per cent. are 1n the province of Assam * the industry now gives lucrative
emplovment to close on 600,000 persons : the capital invested in it comes
to well over £20.000,000: the first exports (1838) amounted to 488 lb.,
and in 1904 they stood at 200 mllion pounds valued at, sav, £6,000,000 -
still further, 1t may be claimed that, as an offshoot of the Indian industry.
Ceylon has been saved from absolute bankruptey by the substitution of
tea for coffee : and lastly that India and Ceylon have given to England
a regular supplv of a much purer and infinitely cheaper article than it
formerly received from China (see p. 240).

CULTIVATION OF TEA.
(Contributed by Harorp H. Man~, D.Sc., Scieniific Officer to the Indian
Tea .Association, pp. 218-39).

Object.—The object to be attained in tea-planting is the production
on the tea plants of a constant succession of voung shoots throughout
the season. The voungest leaves on each shoot ouly are capable of being
made into tea, and hence 1t is easy to see that the growth of tea occupies
a unique position among agricultural industries. Few of these concern
themselves, except indirectly, in the production of leaf . still fewer limit
the crop on a perennial plant to the youngest shoots. To obtaif the resulfs
needed, the methods applied have a very special character, which has
made tea-planting one of the most technical of those industries which
depend on the culture of the land. .

Past Failures.—The first vears of tea-planting'in India were, for
the reason just indicated, almost a hopeless failure. A very small crop
was obtained, the leaf was plucked when too old, and a large part of the
tea was hence all but unsaleable, and the early planters had fo buy very
dearly the experience which has made the tea industrv such a great and
profitable speculation. In Assam, till 1848, continual losses occurred ;
from that time for the next four or five years the Assam Company, the
proneer and only company in the province, just succeeded m payfng its
way ; thereafter, tea culture became exceedingly profitable, and if checks
were Teceived, such as the memorable panic of 1866, it was not owing
to the character of tea culture, but rather to financial dealings in Calcutta
and m England, coupled with certamn fraudulent operations on the sp.Ot.
Though tea culture has been a profitable industry since 1853, yet the
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methods adopted have been continually improved. So far as the plants
are concerned, the methods of pruming, of plucking, of cultivation in
general, have constantly been ameliorated, and the improvement is still
going on, The result is shown in the increase of crop; in 1873 the crop
in Assam was roughly from 250 to 280 lb. per acre, and 1m 1904-5, in
Assant, Cachar, Sylhet and the Duars, 1t ranged between 450 and 500 lb.
per acre, and, as a rule, the leaf plucked was finer and more capable
of making good tea than at the earlier date. The manufacture of
the leaf has undergone a total revolution; the rolling by hand, as also
the drying or firing over charcoal (and the attendant ewils and risks of
these methods) have been entirely abandoned. Since the introduction of
the first feeble efforts at manufacture by machinery in the early ’sixties,
stage by stage the older methods have disappeared, and now the work in as
tea-factory is r can be made, 1n a very large measure, an automatic process.
Space cannot be afforded to trace the development of tea culture
and manufacture in India from the earhiest to the latest stages, interesting
though such a story would be all that can be attempted here 1s to state
the most approved conditions for the culture of the tea plant, to describe
the methods adopted in planting and maintaining an estate, and to give
some account of the principles of manufacture at present in vogue.
Localities and Climates.—The most swtable localities for the
culture of tea have been, from the heginning, a source of fruitful dis-
cassion.  Already in 1836, of the men best quahfied to judge, some
maintained that the North-West Himalaya with a temperate climate and
occasional frost would be found the ideal situation others, that Assam,
where the plant had been found apparently indigenous, possessed con-
ditions very simlar to those of the best tea districts of China : while the
equable chmate of the Nilgirs was also recommended. Truth to tell,
there were elements of vantage in all these localities. The 1deal tea
climate, however, is probably that of Upper Assam, and perhaps of Cachar
—those districts, m fact, where the apparently indigenous tea had been
discovered. The hilly colder districts of Darjecling, Kumaon, the Nil-
giris and of the Kangra Valley have produced very successful plantations,
but in all these the crop per acre 1s verv considerably smaller than that
of Upper Agsam, though this smallness of crop 1s often (though not always)
cempensated for by an increase in quality in the tea. On the other hand,
very satisfactory results have been achieved in the hotter and drer
districts of Lower Assam, of Sylhet, and m a less measure of Chittagong ;
but here the fea produced has always been inferior in character. Tea
requires, in fact, neither a tropical nor a temperate climate, but a sub-
tropical one, with a fairly moist atmosphere throughout at least the
greater part of the year. In point of temperature the best growth is
produced with a daily variation of temperature, say, from 75° to 85° F.
If it goes far above the latter point, damage results, unless the high
temperature is accompanied by very moist conditions : the highest shade
temperature usually reached in Upper Assam is from 95° F. to 98° F.,
and this always during the rainy season. Only very slow growth, on
the other hand, takes place much below 70° F., and though plucking
continues in many districts when the daily maximum does not reach this
paint, yet the intervals between the crops of leaf become very long.
During part of the year, almost all over the Indian tea area, no plucking
is attempted, and then the temperature may go down almost to freezing
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point without damage. Frost, however, always blackens the leaves, and,
if severe, damages the younger twigs on the bush. As to ramnfall, the
distribution is of more importance than the amount. Sixty inches per
annum, well distnbuted, 13 ample. The best Indian tea areas receive
about one hundred iunches, though there are many on which a much
greater amount falls. This rainfall should, however, occur, as far as
possible, throughout the year. A long drought, at any season, is fatal,
and this fact has had a good deal to do with the comparative failure of
both Chittagong and Chota Nagpur as tea districts.

Situation and Soil.—Equally 1mportant with the climate 1n
determining the smitability or otherwise of a locality for tea culture
is the character of the situation and of the soil. Early mn the lstory
of Indian tea there was a considerable prejudice, doubtless drawn from
the accounts of Chinese travellers, in tavour of planting on hills or steep
slopes. But there was really nothing i the preference . 1if the soil 18
suitable, it 13 better on flat than on sloping land, especially if the latter
faces south or south-west ; 1if the land 1s not suitable, it is certamly no
more so0 on a hillside than on the level. Nowadays 1t 1s recogmised that
the flatter the land the better, other things being equal.

There are two pownts i connection with the physical texture of the
soil which are essential, if tea 18 to be successfully grown. It must first
be well dramed, and secondly it must be easily penetrable by the tea-
roots. A hard and waterlogged soil are equally fatal to successful
tea culture: i the former case the bushes cease to yield, and become
the prey of disease; in the latter they die out. It may be said that
tea will grow in almost any so1l provided 1t be well dramed. but 1t flourishes
best 1 a light, sandy, deep loam. If the phvsical texture of a clayey
soil is such as to give it the porous and soft character required (as 1s often
the case in South India and in a large area n the Duars), it may form ex-
cellent land for tea culture. There are two classes of soul specially to
be avoided : first a stiff clay, of any kind or colour. inpervious to rain
and which cakes or hardens in the sun: and second a very loose soul over-
lying gravel, which in the absence of regular and very constant ramm will
ultimately produce a stunted bush yielding little leaf. Whérever the
land 1s deep, moist, fairly porous, well drained or draiuable at all seasons,
and with a sufficiency of plant-food, the tea is likely to do well, so far as
soll conditions are concerned.

Chemically, tea demands a rich soil, and has usually, except in the
south (where old coffee land has been employed), been plsnted ou virgin
goil, either forest or grass land bemg utilised tor the purpose. Where
the attempt has been made to put it out on soil previously used for the
cultivation of sugar-cane or cotton, 1t has almost uniformly grown very
badly. It refuses to flourish where houses have long stood, éven though
the soil may be quite rich, but this 1s possibly largely due to the hardeniny
and compacting of the soil Exception being made of special conditions
such as that just described, and provided the physical character of the
land is equally good, the luxuriance of tea seems to vary directly with
the amount of organic matter and nitrogen in the soil. In virgin soils
these two constituents seem, m India, to be closely proportioned to one
another., Excess of vegetable matter leads to the production of a large
crop of weak, watery tea without flavour ; on the other hand, a soil deficiént
in these constituents produces only a small crop, and. moreover, the
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plants will almost certainly be attacked by blights at an early age. Much
controversy has arisen as to the cause of flavour in the tea, produced from
certain soils, notably those of Darjeeling, and 1t naw seems, most prabably,
to be connected closely with the presence of relatively large quantities of
phosphoric acid and potash in the land. Other causes complicate the
questien, but 1t 18 almost certain that the mineral plant-food constituents
hold a very important relationship to flavour. The presence of more than
a very small quantity of hme 1n a soil seems almost fatal to successful
tea culture . the average amount present in India 1s under 0'2 per cent.
CHEMICAL CHARACTERISTICS OF TEA SOILS.- Assam.—'The soils actually
under tea culture at present mn India are ot very great variety. In the
Brahmaptura valley (Assam), while all the tea lund 18 alluvium, the best results
have been obtained on famrly light, red, rather coarse sand or -it, or on the
stiffer, older, and redder alluvium which forms small plateaux in certain districts®

(Tezpur, Bishnath). The following are typual analyses, the samples having
been taken froml the surface to 15 inches deep —

Relation of
Flavour to
Soil.

Assam.

| Older

] Viren \argin !én‘ﬁ:llnlro : Virgn Alluvial
— Grass Land, + Foress Land | Forest Land,  Forest Land, 1 Plateaa
| Urper , tpper Uppe r Upper Land,
) Arzin Azsam Assum Assam, Assam
Organic Matter, etc | 675 473 376 2 87 7 40
Oxide of Iron | 295 311 172 091 303
Alumina h 74 ; 693 329 213 10 77
Lime . ‘ 009 011 006 004 009
Maguesia .. .o 072 074 047 | 018 052
Potash . c 038 ] 026 016 010 058
Soda . 019 | 028 024 ! 002 018
Phosphoric Acid . 008 ! 0 06 005 003 005
Insoluble Silicates | 8310 82 74 90 25 L 03 72 75 38
{10000 | 100 00 10000 | 10000 10000
Nitrogen | 014 | 012 009 009 | 013
Cachar and Sylher.—The tea m the Surma valloy (Cachar and Sylhet) Cachar and
was ongmally planted almost entirely on small hills (teelas) which occur over Syihet.

almost all these distriets, and which were surrounded by low-lying flat land,
often swamp. Much of this low land was n later years found to be perfectly
capable of ,dramnage, and when dramed formed very rich beds, sometimes of

peat, sometimes of black soil highly charged with orgamic matter.

Tea has

been found to flourish exceedingly on these so-callod - bheel’’ soils, which pro-

duce enormo@s crops of low-quality tea
of %and, much tea has been planted on plateau land very

In Sylhet 1n addition to these types

simlar to that in the

Brahmaputra valley The ‘" tecla >’ and ** bheel” soils of Cachar and Sylhet are

typified 1n the following analyses —

e — PR R _

i e Virgm Peat ‘\ Peat

i | Tecda “ Peela “ Bhel”  ““Bhed | Bhee”
so1l, so1l, so1l, so, i sotl,

} Cachar Cachinr Sylhet Cachar. 1 Cachar
Organic Matter, etc. I 10 156 5-33 5176 40 56 | 15 92
Oxide of Iron 1 519 2 90 ‘ 095 126 | 3-52
Alumma . 434 606 | 584 . 1157 | 968
Lime e . \ 009 006 | 010 007 021
Magnesia L0172 033 | 028 | 031 | 1-14
Potash | 050 032 | 031 1 058 | 079
Soda . i 0:22 014 | 021 020 027
Phosphorie Acid | 011 0-06 026 025 012
Insoluble Sihcates | 78'68 84'80 4029 | 4517 68-35
e | 10000 | 10000 | 10000 \ 10000 ‘ 10000
Nitrogen 0-21 012 2:37 | 117 \ 044
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The tea land of Chittagongy resembles thav i Sylhet
Duars and Duars, Teral and Darjeeiing.—The Duars and Terai, districts lymg in u
Darjeeling. strip 10 miles or more wide at the foot of the Himalaya, south from Sikkim
and Bhutan, contain soils of several types The most characteristic 13, however,
& huge bank of stiff and yet porous red s0il on which lie some of the most success-
ful tea ostates n India. In Darjeeling the land differs from the foregoing 1n
not being alluvium, but formed wn suu from the rocks of the districts Tt s a
clayey and yet highly porous soil, which 1s rich i muneral plant-food constituents.
The following are analyses of type soils from the Duars and Darjeeling:—
77}{«-?17{,.1? 1‘ Red Bank i ‘T)JIJN’[I;;’ A D er"OIE.;;
so1l, Duars ‘ sutl, Duars Rotl Soil.
Organic Matter, etc. | 873 . 1161 ‘| 1178 9-32
Oxide of Iron ] 627 | 602 | 764 —_
Alumina s 10 96 11 92 11-78 11-98
£ Lime ! 01w ! 002 | 040 016
Magnesia L1166 081 | 091 |« 068
Potash b0t o077 | 087 0-65
Soda . ! 018 034 023 0-13
Phosphoric Acid 016 011 012 | 011
Insoluble Silicates ;o 7L68 ' 6750 | 6627 76 98
| 10000 | 10000 | 100-00 100-00
Nitrogen L 020 ' o026 ‘ 015 0-23
South India. South India.—The soils of the remamder of the districts of North India
hardly call for remark. Those of the south country-—the Nilgins, Travancore
and the Wynaad—are as a whole characterised by a large proportion of clay.
and yet by a very granular texture. They are all hll soils probably formed :»
situ.  The analyses (due to Bamber) of two fairly typical soils from Travancore
are shown below :—
- = 7 “Travancore Ten sorl g "It vwancore Tea Soil
Moisture .. .. ! 3 60 ! 10 00
Organic Matter, ete. . . 18 20 . 12-00
Oxide of Iron . . 3 10 I 10 00
Alumins ! 13 99 i 16 02
Lime \ 0-12 i 0-46
Magnesia .. . . o 0 56 ] 104
Potash .. .. .. o 011 046
Phosphoric Acd .. . o 002 ' 002
Insoluble Silicates and San \ 52 00 5000
A . S R
| 10000 [ §00-00
Nitrogen . . .. 036 I 016 ¢
Propaga- PROPAGATION.—The tea plant is invarably grown from seed.
tion. Attempts to propagate on a large scale from cuttings ‘or by layerings
have never been very successful. It is difficult, in fact, to get the cuttings
to strike, and the method of layering does not allow of rapid enough in-
crease of plants to be ever used. The real reason, however, pf the avoul-
ance of these methods is the ease with which plants are grown from seed ;
and for supply of seed, special bushes or even special seed-gardens are
reserved.
Flowering. Seed.—Plants used for seed-production are allowed to grow naturally,

without any pruning. They thus form trees up to 30 or even 40 feet high,
more or less resembling a poplar in shape. The ““ Chune ” plant is, how-
ever, an exception, and rarely grows to a height of more than 10 or 12
feet. All the forms flower in North India from September, and the fruits
take a year to come to maturity. A second small lot of flowers often
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forms in February and March  The seed 13 procurable about November,
collected 1n the latter half of October, and packed for transmission 1n
almost dry soill. A box contaming 40 lb. of ghelled seed will psually
weigh from 120 to 180 lb. The seed does not keep well, and ought to
be sown as soon as possible after being plucked. It has often been upheld
that £he seeds beng rich in o1l might be systematically collected and
sold by the planters as an additional source of revenue.

Nurserles.—The sowing s now almost umiversally made in nurseries.
The seed, sometimes previously gernmnated. 13 deposited at either 4 or
6 inches apart and 1 inch deep. A piece of particularly good land is
chosen, and formed into beds from 3 to 5 feet wide Such a nursery
must be well drained and very careful atteution given to the preparation
of the soil, which should be raked as for a flower-bed. If previously
under tea culture, the land must be richly manured with cattle-dung.
If the situation 1s hot and dry, the beds should be covered with grass
immediately after sowing; n any case water must be accessible for
watering the nurseries. Fortv pounds of seed may be expected to give
about 10,000 plants, and will put about 2 to 2} acres of land under
tea. As soon as the young plants are visible above the surface, the
beds should he shaded bv raised irames covered with grass or mats, be
frequently weeded, and, if the weather be dry, watered m the evemings.
As a rule, the plants sown in the nursery in November or December
can be planted out in the tollowing May or June (six months old
planting), or when a year old m the following November or December.

Preparation of Land.—In order to ensure a good result, 1t 18 necessary
to bestow much care on the preparation of land for tea. If it has previously
been under forest, the whole of the trees should be cut down, the stumps
removed as far as possible (since manv of them are hable to cause root
disease in the tea), and the land hoed carefully all over. If grass land 13
to be planted, the roots should be carefully removed when the land 1s
being hoed up. If hillsides are to be put out, it 1s advisable to arrange
before planting for terraces, running along the contour of the slopes. If
stones exist in the soll, they should be brought to the surface and utilised
in makimg the terraces. On level land the hnes of drainage should be
arranged, and, where necessary, narrow drains, 3 feet deep, put in before
planting owt the tea.
® Planting Out.—These arrangements having been completed, plant-
ing can be commenced. Inorder to secure regularity, lines must be marked
out and the seedlings placed at definite distances apart along these lines.
What these distanc8s should be varies with the type of plant, the richness
of the land, and the method of planting. Speaking generally 1t is not
wise to put the plants nearer than 4 feet apart in any direction, nor wider
than b feet apart. If planted in rows at right angles to one another
(square planting), this means in the one case 2,722 and on the other 1,742
plants per acre. Four and a half feet apart is perhaps the most generally
advisable, equal to a little over 2,000 plants per acre. In recent years
it has become usual to plant in rows at an angle of 60 degrees to one
another (triangular planting), thus making the plants equi-distant from
each other. In this case a distance of 5 feet between the bushes gives
a number of plants per acre about equal to that obtained at 4} feet apart
in® square planting, and is thus to be preferred. When the spacing
and condition have been decided upon, lines should be formed, and stakes
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placed at defimte distances on these lines, to mark where holes are to
be dug and the plants to be placed. Prior to planting out a hole should
be dug at each of the stakes at least a foot deep and 10 inches wide,
and the young plants then removed from the nursery and deposited in
the prepared holes.

Period of Transplanting.—Planting may be done either wherr the
seedlings are 6 months old or when they have been m the nursery for
a year. Under ordmary circumstances 6-months planting is gradually
being more and more adopted. Under this system the plants are taken
from the nursery when 4 to 8 inches high, and have a small ball of earth
6 to 8 inches deep attached. They are conveyed to the holes which have
been made ready, as above described, but if the ends of the tap-roots
are seen protruding or bent they are erther straightened or nipped off.
Each ball of earth with its plant 15 then placed in the centre of a hole,
loose earth filled 1n all round, and rammed down moderately. If the
rain follows 1mmediately the only attention required afterwards will be
to see that weeds are cleared all round the plants, and that the surface
earth is kept loose. If rain does not come at once, the plants will need
watering, If planting be done with older seedlings in November or
December it is necessarv to have a very much larger block of earth (at
jeast 12 inches deep and 6 inches 1n diameter) attached to the root, and
correspondingly larger holes in which the seedlings are to be deposited.
In this case, as the planting takes place in the dry weather, a considerable
quantity of water should be given, aud a mulch of dry grass placed
around the plants.

In planting, according to one of the hest and most recent authorities (C
Bald, Ind. Tea, 1ts Culture and Manuf, Calcutta, 1003, 69), the following rules
should be observed, viz. —

“(a) The end of tap-root may be cut clean off, but 1t must not be bent or
doubled up.

‘“(b) The plant must be placed so that the collar 13 level with the surface
of the ground. If placed too high, some of the roots wili be exposed ; 1f too
deep, the bark of the stem will be mnjured by bemng buried  The plant should be
at the same depth in the ground as i1t was in the nursery.

““ (¢) The laterals should be spread out, not driven mnto a clump round the
tap.

P The hole should be only one-third filled with earth, which 18 then pressed
round the plant by hand ; one-third;moro filled and trodden or rammed moder-
ately, and the remaimning third filled 1n but left quite Joose .

Drainage.—Mention has already been made of the necessity for drainage
on most tea soils. On the flat or nearly flat land, the drains should be at
least 3 feet deep, as narrow as possible, banked up 2 litile on the sides
to prevent the water running off the surface into the drains, and should
follow the natural course of the dramage of the land. For ordinary tea-
soils they should be from 30 to 60 feet apart. On slopes the object
of the drams is not ouly to cause percolation of the water,*but also to
prevent wash ot soil. They should hence run along the contour of the land,
and be slightly banked up on the upper side. At intervals, main drains
(runnming down the slope and thus crossing the contour drains) will be
required to carry away the water. [Cf. Mann, Treat. Deter. Tea in Ind.,
Tea Assoc., 1906, No. 4, 8-12.]

Hoeing.—In all the districts of Northern India it is found that careful
hoeing of the land is needed from the early days of the plantation, bgth
in order to prevent the growth of weeds and to keep the surface of ghe
land loose. With young plants the principal cultivation (apart from
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keeping the weeds down) is done by frequent loosening of the soil to a
depth of 3 inches and for a distance of 12 inches round the bushes. Among
tea more than 2 years old, the following hoeings may be said to be usually
required :—

(@) A deep hocing at the commencement of the annual dry weather
—at Jeast 8 inches deep—should be given. This preserves the moisture
in the lower layers of the land, during the drought which follows, as
well as softens the soil and thus prevents the formation of a hard pan
near the surface.

(b) From 4 to 6 light hoeings per annum. Each of these loosens
the soil to a depth of about 4 inches. They should take place at intervals
of about 6 weeks.

In South India and Ceylon, owing to the extremely gravular character®
of the soils, apd to the fact that there is no long season of drought such
as is experienced in Northern India, much less cultivation of the land
is done than that above recommended, the hoeing being replaced n a
great measure by hand-weeding .

Manure.—~Manuring is not usuallv needed for some years after a
plantation is started. Nitrogenous fertilisers are then principally required,
best in the form of organic manures,’ and nothing is better than cattle
manure, if it can be obtained. The cattle manure generally to be had
in India is extremely poor, and so twenty tons per acre would not be an
excessive dressing. Lattle more than a third of that quantity of good
stall-fed dung would be of equal value. With the cattle manure all the
waste materials of the tea estate, such as the wood-ashes (if wood is burnt
in the factory), the thatch, the sweepings from houses, ete., are mixed an.d
heaped together in special manure sheds and thus made ready for use. This
so-called cattle manure 13 best applied carly in the year, before the first:
hoeing of the season. In default of cattle manure, olcake—usually
from castor or rape seed—has given the best results, and is now used
largely both in the districts ot North and South Indra. It 18 commonly
apphed broadcast, at the rate of about half a ton per acre. In Ceylon
a good deal of artificial manure-—chiefly superphosphate and basic slag
with or without sulphate of potash-—has been and is being used, but the
application of such manures has been elsewhere on a very limited scale.
[CGf. Pests tnd Blights, etc., 119-34 ; Mann and Hutchinson, Heeleaka
Exp. St., Assam, in Ind. Tea Assoc., 1907, No. 2.]

Inrecent years very good results have been obtained by green manuring.
The plant chiefly employed in North India has hitherto been Phaseoius
Mungo, which is sown broadcast in April or May at the rate of 40 1b.
of seed per acre, and is hoed into the land after 6 to 8 weeks. Other
plants have been suggested for the purpose, and from recent experiments
it seems prdbable that good results may be obtained with Crotalaria
striata and Sesbania cannabina. In Ceylon the best returns have
been given by the use of Crotalaria striata as a green manuring
crop, but the ground-nut (Arachis hypogea) has also been employed.
Stumps of the dadap tree (Erythrine lithosperina) have been planted
and the growth periodically pruned off and buried. It is essential, how-
ever, that the stumps should not remain 1n the tea for more than
one year, as otherwise they are very apt to cause stump-rot, due to the
f\xﬁgus Rosellinia radiciperda. The leguminous bush Tephwrosia
candida has been used similarly in India, but this is grown from
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seed, and the bushes retained in the land for 3 years. [Cf Mann and
Hutchinson, Green Manuring in Tea, l.c. 1906, No. 2.]

Certain trees growing among tea are found to be beneficial. The best
of these is .1lbizzia stipulata, but Dalbergia assamica has given
similar results. These are planted from 40 to 60 feet apart throughout
the garden. The lower branches are annually removed, so that the shade
gwven may be as light as possible. [Cf. Pests and Blights, etc., 136-47.]

Pruning.—The pruning of tea is an extremely technical process which
can hardly be adequately described in a general notice such as the present.
In nearly all the Indian districts it is an annual operation, and in
North India is always carried out between December and March. In
South India and Ceylon the time is not nearly so fixed, but if possible
it should be always done during the non-growing period of the plant.
Commencing with a tea seedling, one of the best systems of pruning on
the plains of India is perhaps as follows :—After the tea seedlings have
been on the ground 1 to 6 months (according to whether they have
been planted out at a year old or at 6 months old respectively) they
should be cut down in December or January. If of the ‘ Assam ” in-
digenous type this should be not lower than 6 inches from the ground ;
if of the *“ Manipur,” 6 to 8 inchés. Each plant ought then to throw
out, from the stump, 3 or 4 stems, which are allowed to grow for 2 years
before being pruned again. Then when they are 3 years old from seed,
they are cut at 14 to 18 inches from the ground. After this, each year’s
pruning will be at a point from 1 to 2 inches above that of the previous
year (light pruning), until the yield begins to diminish, when 1t will be
necessary to cut back to 12 to 15 inches from the ground (heavy pruning).
This ought not to be necessary till the bushes are more than 10 years
old. At a later age, if the bushes are found to give & very low yield, it
may be necessary to go even lower than this, and even in extreme cases
to cut the bush down level with the ground (collar pruning), but this
should not be necessary till after many years, if the garden be properly
cultivated, manured and plucked.

In light pruning it is important :—

(2) To leave only a small length of new wood, say not inore than
2 inches all over the bush.

(b)) To cut the shoots at the sides of the bushes to the saric length as
those in the middle.

(¢) To remove everything which is not likely to yield a new vigorous
shoot in the following season. For example, remove all dead branches,
all gnarled twigs and crow’s-foot formations (clumps of imperfectly formed
shoots), all trailing shoots on the outside of the bush, and all small useless
twiggy shoots throughout the bush.

At high clevations growth is very much slower than in théplains, and
heavy pruning will naturally be much less frequent than under ordinary
conditions.  And moreover there appears no doubt that growth made
immediately after heavy or collar pruning gives a much lower grade of
tea than can be obtained after light pruning. As the tea grown at the
high elevations of hill districts usually depends for its commercial success
on its high quality, heavy prumng is generally avoided as far as possible.
[C}. Pests and Blwghts, etc., 78-100 ; Mann, Exzper. Heavy Pruning in Assam,
i Ind. Tea Assoc., 1907, No. 3 ; also Factors Deter. Quality of Tea,'l.c.
1907, No. 4, 17.]
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Plucking.—The annual course of plucking, after light pruning, is Plucking.
about as follows :—When the tea has been pruned, new shoots begin
to grow, and after 2 to 3 months have attained, a length of 9 incghes or
more. At this stage the bushes can be *tipped,” that is to say, the
first lot of leaf may be taken off, the object not being so much to get
the leaf as to force the production of secondary shoots on the plant.

This “tipping ” should be done when there are, on the shoots of the centre

of the bush, on the average 6 leaves, without counting either the unopened

tip-leaf nor the so-called ““janum ” leaf (really a bud scale) at the base of

each shoot. Then the topmost two leaves may be plucked off, the plucking method.
being done not by pulling, but by breaking (or nipping) the shoots with

the thumb-nail. The level at which the average shoot, in the centre of

the bush, is thus to be plucked 1s fixed, and it 13 a plan often followed to®

let the pluckgrs have a stick cut to the required height as a measure. Measure.
Nothing is then plucked under this height at any part of the bush.

This tipping forces a secondary growth from the axily of the leaves Fiushing.

on the onginal shoots, and after about 3 weeks the secondary growth
is ready to pluck, the uppermost 2 leaves and the unopeued bud only
being taken, and 2 mature leaves left on each of these secondary shoots.
This plucking brings about the growth of a third series of shoots which
rise from the axils of the leaves on the secondary growth, and on these
one mature leaf 1s usually left behind when plucking the youngest “ two
leaves and a bud > as before. A fourth, fifth, sixth and seventh seres
of shoots arise in similar manner, and are known as * flushes.” Eight
distinct series of shoots is usually the largest number given by bushes in
one season.

In the early part of the season the pluckings are almost coincident
with the growth of the “ flushes.” After this they are much more fre-
quent, and bushes are usually plucked from 20 to 30 times during the
year, at intervals of from 7 to 9 days, during the greater part of the season.

As has already been said, 4 mature leaves ought to be left on an average

shoot in the first plucking, and nothing plucked below this level in the

bush. The use of a levelling-stick is often continued for the first tliree Promature
or four pludkings of the season in order to prevent the premature plucking “'*¥"&
of the weakershoots. Two leaves should be left behind in plucking the
seqondary gfowth, and one leaf in the next few pluckings at least, after

which the shoots can be safely plucked as they grow. [Cf. Mann, Factors

Deter. Quality, in Ind. Tea Assoc., 1907, No. 4, 19 et seq.]

Seasons.—It 48 essential to leave plenty of growth below the plucking- Seasons.
level in the earlier part of the season, and especially so after any heavy
pruning. The growth and health of the bush are only secured by allowing
abundant leaf to remain. Many fine tea estates have been seriously
damaged by®plucking off too much of the spring growth.

In Assam, and in fact North-East India in general, plucking com-
mences about the end of March in each year. July, August, September
and the firat balf of October are the months of greatest yield. After that
time the crop gradually diminishes, and in Upper Assam plucking ceases
for the season about the middle of December, while in Sylhet it may
continue till the new year. The yield at each plucking during the height
of the season from good yielding mature tea may go up to about 120 lb.
of 16af per.acre or even more, giving about 30 lb. of made tea. [Cf. .
Pests and Blights, etc., 101-18.]
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Vield.—The object of the tea-grower is to get the maximum number
of young shoots on the bushes in each year, as 1t is only the two, three, or
at most four youngest leaves on any shoot which can be made into tea. A
very small leaf crop can be obtained, under the system of pruning already
get out, in the gecond year after planting ; in the third year about 150 Ib.
per acre ought to be obtained, if in the plains. By the sixth year the
tea (on the plains) is yielding a full crop, which varies, according to the
so1l, from 400 to nearly 1,000 Ib. per acre per annum. Any crop above
700 to 800 Ib. per acre 1s very abnormal, and due to special conditions.
The average on the plains of India is rather under 500 lb. per acre.

Deterioration of the Tea Plant.—This subject has been so fully dealt
with in recent publications that it may suffice to give a reference to the

‘literature. [Cf. Watt, Pests and Blights (1st. ed.), 165-60 ; Mann, Treat.

Deter. Tea wn Ind., Tea Assoc., 1906, No. 4; also Renov. Deter. Tea, in
Agri. Journ. Ind., 1906, i., pt. 1., 85 96.]

Enemies of the Tea Plant.—The tea bush is attacked by quite a
legion of pests and blights, but owing to the fact that the tea crop is a con-
tinuous one for 8 or 9 months in the year, it 1s rare indeed that it is wholly
destroyed. In the worst cases the yield 1s reduced possibly 20, 30 or
even 40 per cent. In spite of this fact the damage done is in many cases
extremely serious. Kor a complete treatment of the enemies of the tea
plant the reader is referred to technical publications (more especially
the Pests and Blights, etc., 165-416).  All that 1t 18 possible to attempt
in this work is to furnish a list of the more serious pests and blights.

Red Spider.—The pest which is almost always the first to appear
in a garden is the “Red Spider” (Tetranychus bioculatus, Wood-Mason),
a small red mite which sucks the leaves in the hot, dry weather of April,
May and June, and afterwards, if dry weather continues. This leads
to the checking of the growth and the weakness of the new shoots, and,
hence, loss of crop as well as thinner and less vigorous wood as a basis
for the next year’s growth. The use of sulphur, applied by dusting
on previously wetted bushes in February and March, 1s becoming very
general as a means of counteracting this pest. [C/. Pests and Bhghts, etc.,
348-59.] .

Mosquito Blight.—The insect which causes by far the greatest damage
to tea in India is, however, the so-called Mosquito Bhght (Helopeltis
theivora, Waterhouse). The losses due to this pest may be put down
at 7 or 8 lakhs of rupees per annum. The insect itself is a capsid plant-
bug, which passes the whole of its life-history on the tea bush, feeding
on the leaves. It works by puncturing the youngest leaf and sucking
the juice. The leaves thus quickly become a mass of brown, dry and
withered material. It can be apparently combated and almost entirely
eradicated from isolated gardens by spraying the bushe® soon after
pruning with kerosene emulsion and baving a squad of children catching
the insects throughout the year. Such a method is expensive, but has
well repaid the cost on estates where mosquito blight has been serious.
[C}. Pests and Blights, etc., 247-85 ; Mann, Variations vn Helopeltis thewvora,
in Mem. Dept. Agri. Ind. (Entom.), i., No. 4.]

areen Fly.—The growth of the shoots on the tea bushes is,often
greatly retarded in the early part of the year, apparently by the activity
of a jassid bug (Chlorita flavescens, Fabr.) known i the tea districts
by the unfortunate name of the “ Green Fly.” Tt seems to completely
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stunt the second, third and fourth flushes of the season chiefly, bat has
the compensating consideration that the tea made from shoots so stunted
18 invariably of higher quality than when they grow freely. No method
of dealing with this pest has yet been devised. [Cf. Pests and Blighs,
etc., 286-92; Mann, Factors Deter. Quality Tea., Ind. Tea. Assoc, 1907,
No. £, 16.]

Caterpiitars.—The number of caterpillar pests of the tea plant is
very great, those of the I’sychidew and Limacodide being perhape
the most numerous and most injurious. ILattle more than systematic
catching has been attempted agamst these. Scale nsects are of little
or no importance in the plains, but become serious at higher elevations.
The brown coffee-bug (Lecaniwm henisphericum) has done serious
damage jn the Nilgiris, while in the north of India the most commoi?
species are o hionaspis thew, Eriochiton thew. and Cuarteria
decorella. [Cf. Maun and Antram, Red Siuq, in Ind Tea dssoc., 1906,
No. 5.]

Red Rust,—Among blights ot vegetable origin perhaps the most
serious and widely distributed is the so-called ““ Red Rust,” caused by
an alga (Cephaleuros rirescens, Kunz ), which attacks tea of deficient
vigour almost everywhere and kills nearly all the shoots on which it oceurs.
[Cf. Mann and Hutchinson, Red Rust—a Serious Bluyht of the Tea Plant,
in Ind. Tea. Assoc., Cale., 1904, No. 4.] Its treatment consists largely n
increasing the vitality of the bushes by manuring, better drainage, and
improved methods of pruning and plucking, but in serious cases BorDEAUX
MixTURE, applicd to the bushes immediately after pruning, 1s also advised.
[C}. Pests and Blhghts, ete., 396-408 ; Mann and Hutchinson, Red Rust of
Tea, in Mem. Dept. Agri. Ind. (Botany), 1907, i., No. 6.]

Fungous Blights.—Thread Blight, caused by a fungus (Stithwm nanum,
Massee) on the leaves and twigs of the bushes, has done considerable
damage to individual plants, but can be got rid of by treatment with
sulphide of lime (made by boiling liine and sulphur together in water).
Grey Blight (Pestalozzia guepini, Desmaz.) is the most serious leaf-
blight of  the tea plant, and 1s very gencrally distributed. Blster Bhght
(Exobasidium verxrans, Massee), another fungus which attacks the leaves
aud green shoots, 13 fortunately restricted to a small area at present in
Wpper Assam (Mann, Ind. Tea Assoc., 1906, No. 3). Tea Canker (Nectrie
sp.) destroys both young and old tea stem%, mare especially in damp situa-
tions. Lastly, Root Rot (Losellinia radiciperda) causes the death of
large numberd of ,bushes, more particularly round the dead stumps of
certain trees.

Having dealt with CurTivaTioN as fully as the available space will
allow, it 1§ now necessary to consider the methods presently adopted for
the manu}acture of the leaf into the commercial article Tea.

MANUFACTURE OF TEA.

The methods pursued have undergone a complete change in practice,
if not in principle, by the introduction of machinery. Previous to 1860,
and almost entirely previous to 1870, hand labour was exclusively em-
ployed to prepare the leaf for market; now (except for an occasional
garden at the commencement of the season) the whole work is done by
machinery, much of which is largely automatic. The machines used for
the several processes in Black Tea preparation have been produced by three
or four inventors, and the names of Kinmond, Jackson and Davidson
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almost entirely cover the field. It is not proposed to describe here the
older methods of tea manufacture by hand, since these can be found in
many of the books alrecdy referred to, but we shall limit attention to
those at present in vogue. ({Cf Watt, Journ. Roy. Hort. Soc., 1907,
xxxi., 90-3.] .

Grades of Tea.—The tea-leaf when plucked may be manufactured into
various classes of tea. Black Tea, at present, absorbs almost the whole
of the leaf produced in India. The preparation of Green Tea has made,
however, considerable progress in the past five years, largely owing
to the invention of special machinery for its production and partly to
the depressed prices obtainable for Black Tea. An effort has recently
been put forth to introduce the manufacture of Oolong teas into India,
but so far with no success. A small quantity of Brick Tea is made by
a few estates in Darjecling and Kumaon, for the Tibet and Bhutan market.
“ Letpet ” or Pickled tea is prepared in Burma and on the hills lying
between that country and Assam. These various grades of tea may be
separately dealt with :—

1. Black Tea.--Withering.—The leaf, plucked as already desecribed,
is brought in from the estate, and immediately spread as thinly as possible
in a cool and shady house on trays of hessian, bamboo, or wire netting to
“wither.”” In the colder hill districts this operation is nearly always
conducted in lofts, situated over the factory itself, which can be closed
and warmecd with hot air. 1In the plains sinular lofts, fitted with
fans to draw the air over the tea, are sometimes used. but the general
consensus of opinion seems to be that when such lofts are used to shorten
the withering by raising the temperaturc above 80° F., the quality of the
tea invariably suffers. In the districts producing the best-grade tea
(Upper Assam) the withering is almost entirely carried on in houses open
to the outside air. Lofts in which hot air can be introduced are, however,
very useful in ensuring that the withering is completed within a reasonable
time, for the leaf must wither until it is flaceid, and if this takes too long,
the tea is always inferior. At a temperature of 80° ¥. the ideal time
required for withering is about 20 hours; if delayed beyond that time a
lower-grade tea is almost inevitable. If not flaccid at the end of the
withering time it is & common custom to allow the leaf to remaip for thirty
hours, when it must then be taken away and rolled. The process of wither-
ing is a very important one in tea manufacture ; if well carried out, the
amount of tea ferment (enzyme), which afterwards causes the change in
the leaf termed ‘‘ fermentation,” nearly doubles in quantity during the
operation ; the soluble matter in the leaf considerably increases as well
as the tannin, to which the pungency of the finished leaf is due.

Rolting.—When, by withering, flaccid leaf has been prodgpced, it is
ready to roll. This operation was formerly carried out by placing the
withered leaf on a table, where it was rolled to and fro under the
pressure of the hands, till the juice was pressed out on to the surface of
the leaf, and the material well twisted. As the pressing out of the juice
from the cells into contact with the air is the essential part of the process,
it was soon apparent that a machine might be devised which would bring
about this result and allow ot a much larger amount of leaf being treated
at once. Hence during the last forty years there has been inventedea
constant succession of machines. The earlier ones, by trying too closely
to imitate hand rolling, were many of them cumbrous and unwieldy, but
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gradual improvement has taken place, and those now in use leave little
to be desired except the making of the process continuous. In principle,
all the machines work by rubbing the leaf between two surfaces .either
rotating in opposite directions or working at right angles to one another.
In some cases the pressure on the top of the leaf 18 supplied by the weight
of a large quantity of the leaf itself ; in others, and more commonly, by
a special heavy lid to the machine. By raising or lowering this lid, the
pressure on the rolling leaf may be altered, and the amount of juice ex-
pressed diminished or increased. Other things being equal, the lighter
the rolling the more juice remains in the cells, and a pungent light-liquor-
ing tea is obtained, in which the whitish colour of the immature tip-leaf is
only slightly stained, thus giving a pretty-looking tea, full of “ golden tip.”
If the rolling be hard, much juice is pressed out, the golden tips largely®
disappeatf, and a much darker liquor 18 afforded by thc finished tea, but
one with more ““body” and less pungency. The time talken by this
operation varies from a quarter of an hour to an how or even more.
Often the rolling is partly carried out, and the leaf is then sifted through
rotating sieves. The finer portions (containing most of the golden tip)
are not again put in the machine, while the coarser portions are subjected
to rolling under a greater pressure.

The juice has been brought into contact with the air by rolling; now
occurs the so-called *fermentation.” Before the rolling 1s completed
the edges of the leaves and the ends of the stalks have begun to change
from a green to a brown colour, and to take on an altered smell. This is
the commencement of the fermentation, which is allowed to go on from
two to six hours according to the conditions. For this purpose the roll- d
leaf is spread out about one to two inches thick in a moist, cool, darkened
room, under conditions of the greatest cleanliness possible, and allowed
to remain there. The material quickly becomes brown, and commences
to smell like finished tea. The end of the operation is judged by the eye
and the smell, and requires a good deal of experience to decide. The final
product should be coppery brown in colour, like a new penny, and should
have quitg lost its leafy smell, taking on, as has already been said, that of
finished tea. The changes which take place during the fermentation are
still very obscure, and it will be better to leave their discussion till a
listle later {see p. 238).

Firing.—Fermentation finished, the leaf must be dried or fired as quickly
as posgible. Formerly the firing was done over clear charcoal fires; now
machines which make use of a current of hot air are exclusively employed.
The earliest invented simply placed the leaf in trays through which s
current of heated air passed, by natural draught, and as each tray was
dried the material was removed and replaced. Now such machines are
chiefly employed for finishing the tea-firing, and the greater part of the
work is done on large automatic machines working with strong currents
of air induced by fans. They are capable, some of them, of drying ag
much as two hundred pounds of finished tea per hour. The machines
used for this purpose are simple in construction, and though ingenious, do
not embody any new principle of drying. The * firing ” is usually com-
menced at a high temperature, the air entering the machine being often
kept at from 220° to 240° F., though naturally the drying leaf itself never
reaches this temperature. After the drying is about three-quarters
completed, a somewhat lower temperature is employed, from 180° to
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Pungeney, 200° F. It is essential that the whole drying should be carried out a8
7o rapidly as possible, since if protracted, much of the pungency of the tea
is lost. .
Grading. Grading.—After drying, the tea is graded. The marks known on

Broken Leaf.

Tea-dust.

Tablets.

Assortment.

Tea Boxes.

¢ Venesta ” and
“ Acme,"”

Lead Lining, ‘

the market arc—* Orange Pekoe,” ‘ Pekoe,” ‘ Souchong,” ¢ Congou,”
etc. These are old Chinese terms, but now used somewhat loosely on
the supposition that certain leaves on the shoot form the bulk of the
grade named. Thus the unopened tip (bud) and the first opened leat
are generally supposed to constitute the “ Orange Pekoe,” the next in
descent is the * Pekoe ” leaf, and still lower the ** Souchong ” leaf. The
grades, however, are now merely commercial terms which have little
relationship to any particular leaves. There 13 a corresponding class for
«the fine particles or so-called * Broken” leaf of each grade, which
generally gives a stronger tea than the grade itself, and is hence ‘higher in
price. The principal market names in use at present are *—
1. Broken Orange Pekoe. 5. Broken Pekoe Souchong.

2. Orange Pekoe. 6. Pekoe Souchong.
3. Broken Pekoe. 7. Broken Tea.
4. Pekoe. 8. Souchong.

In addition there is a grade known ag “ Fannings,” composed of the
very small and hight {fragments of leaf not capable of being placed under
any of these names, and ““ Dust,” the extremely fine portions got out by
sicving through a fine-mesh siecve, but even thus has still a market value.
In the Kew Bulletvn (June 1890, 109-2) will be found particulars of the
Hankow manufacture of the compressed tablets of the common tea-dust.
These are said to be used throughout Russian Siberia.

These various grades are obtained from the tea just after bemg fired
and by systematic sieving through sieves of vanous sizes, generally
machine driven, coupled with the passage of the tea through  breakers ”
or “equalisers ” in which the coarser leaf is broken down to a uniform
length. After sorting in this way, each grade is packed separately in
wooden boxes lined with sheet lead.

Packing and Tea Boxes.—Almost all the woods found in the tea districts
have been used at one time or another for makmng tea boxes. Teak
has even been imported from Burma (or that purpose. For a long
tune toon or poma (Cedreln Toona) was ithe favournte, but as this becarge
scarcer inferior woods have had to be employed. In the Brahmaputra
valley practically the only timber now used locally for box-making is
semul (Bom bax malabaricum); in Sylhet and Cachar a'greater variety
is still employed, most being cut in the forests of the Lushal and Manipur
hills and floated down the rivers to the saw-mills. There is, however,
an mcreasing tendency to 1mport boxes from other countries, even from
China, Japan and Sweden—chiefly pine. Some patent boxeh, made of
Russian pie n three layers cemented together in opposite directions to the
grain, have in recent years become popular under the name * Venesta,”
“ Acme,” ““ Columbia,” etc. Theiwr chief objection 1s their high price.
Steel chests were introduted some years ago, but have been abandoned.
It may be mentioned that the wood ot which the chest 1s made is by no
means & matter of indifference. Some timbers have the reputation of
tainting the tea placed in them, giving it a so-called “ cheesy ”” flavoyr,
and quite a large number of timbers can only be used after long seasoning
under water. Chests are always lined with thin sheet-lead, carefully
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soldered, It is of the utmost importance that the package should be as
airtight as possible, since tea is exceedingly quick in absorbing moisture airtight

from the air (up to the amount of 16 to 17 per gent.) and then becomes
rapidly mouldy and useless. Before packing, each grade of tea is always
refired at a temperature of 180° to 200° F., and packed while still just
warm® As put in the boxes, it commonly contains from 2 to 3 per cent.
of moisture.

2. Green Tea.—For many years the manufacture of Green Tea in
India may be said to have died out cxcept in the Kangra Valley and in
Kumaon. It was formerly made in some quantity, but black tea being
the more marketable article, the green gradually ceased to be manufactured,
especially after the introduction of machinery, since no apparatus had
been devised for green-tea r.anufacture  While tho object aimed at 1ne
preparing black tea is to change the matenals in the lcat, by fermentation,
the green colour becomes brown or black, the astringency s reduced,
and the aroma altered in character * in manafacturing gresa lea, the aim
is to prepare the leaf without any alteration taking place.

Fermentation Prevented —'I'he first operation in manufacture .s, always,
therefore, to heat the leaf, immediately it 1s received from the pluckers
and without any withering, so as to destroy the ferment (enzyme) and
prevent any after-colouring of the leaf, and at the same time to bring
the leaf into the soft condition required for rolhng. When small quan-
tities are dealt with, this result i3 obtamed by panming. The panis a
large cast-iron basin 2 feet wide let into brickwork and with the hinder
part about 1 foot higher than the front. This 1s heated from below. When
the pan is ““ roasting hot ™ a small quantity of leaf is thrown into 1t ard
kept tossed about by hand so that no portion js allowed to rest on the
hot iron long enough to get singed. When soft enough it 13 slightly rolled
by hand, then panned agamn, and so panned and rolled alternately until
the edges of the leaf become very shightly crisp. The leaf thus prepared
i8 then dried off as quickly as possible, by methods and appliances similar
to those described for black tea. ’

Where large quantities of leaf have to be dealt with, machines have
recently Ueon invented by meuns of which the panning operation is re-
placed by a steaming of the leaf, under pressure, in a rotating cylinder.
The steamihg must be very short or the leaf gets a boiled-cabbage
appearance and is then uscless, and yet it must be treated long enough
10 ensure the destruction of the ferment. About 14 to 2 minutes under
a steam pressure of 20 lb. to the square inch is generally suflicient. After
steaming, the excess of water 1s usually got nid of in a centrifugal
machine, though much juice is lost at the same time. Then the leaf is
rolled slightly in machines similar to those used for black tea. The rolling
must only We slight, for broken grades are almost worthless in green tea.
It is immediately thereafter dried off as rapidly as possible.

In order to obtain a green appearance in the final product it has been
customary in China to “face ” the tea by rubbing it, when finished, in a
hot pan with a small quantity of indigo and gypsum or other simular
mixture. In Kangra the Native manufacturers use a small quantity of
greenish-coloured soapstone for this purpose. But the employment of such
magerials is to be deprecated, and a very fair finished surface can be given
to the tea by rubbingit in ahot pan alone without any foreign material,
which only too frequently assumes the condition of an adulteraat.
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Grades of dreen Tea—As already stated, in grading green tea
“broken grades” are worth very little. The grades (as with black tea)
are given Chinese names :—“ Young Hyson ” is the finest part of the
tea, principally made from the youngest leaf on the shoots; * Hyson
No. 1” corresponds with Pekoe among black teas; and ‘“ Hyson No. 2
18 & coarser grade. “ Twankay * is composed of the flat broken fragments
of the coarser leaves; ‘‘ Gunpowder,” which has the appearance of balls
about the size of small peas, is formed by the smaller leaves (which are
very sticky after panning, and hence adhere together and so form them-
selves into small balls during rolling). The packing 1s similar to that for
black tea.

Speaking of green tea, the following passage from Vigne (Trav. Kashmir,
Ladakh and Iskardo, 1842, ii., 265) will be found interesting: ‘‘ Tea, made
or rather boiled with water, as in Europe, is called Moguli ckd, or the tea of
the Moguls, as they call the Persians. But Tibeti ckd, or tea as made in
Tibet, is & very different composition, for which the following is the recipe
for a party of five or six people: a teacupful of the finest green tea is
put into three pints of water, and upon this is strewed a large spoonful of
soda, and all three are boiled together. About a pound of fresh butter
or ghi, and a pinch of salt, are then placed at the bottom of the milling
churn, and part of the boiling contents are poured out and milled hke
chocolate ; a little cream or milk is then added to what has remained in
the saucepan, and on this the milled tea 13 poured and boiled again, and
part of it again transferred to the churn, and so on till it 18 all properly
milled. All that then remains to be done is to strain it through a clean
cloth. Much depends upon the quality of the tea, and the manner of
making 1t. I have nowhere drank it so good as with Ahmed Shah. Tt
was always made before or after a march, and on a cold morning I found
it, after a little time, quite as palatable as tea made in the ordinary way,
and far more nourishing. When well made, it resembles chocolate in
appearance, in consequence of the reddish tinge imparted to the tea by
the presence of the soda, which prevents it also from cloying. Swiu, or
the flour of roasted barley, is frequently eaten with it.”

3. Oolong Tea.—So far no oolong tea has been made in India; its
manufacture is a speciality of Formosa, though also made in China and
Japan. But Formosa oolongs have a recognised place on the'tea market,
principally on account of a very characteristic and much-desired flavour.
Commissioners were sent from both India and Ceylon in 1904 to ascertain
the methods by which this was produced. They repopted that the flavour
was principally due to the particular variety of plant grown. But that
variety was not to be recommended on any other ground, as the yield
was small, the plant was difficult to grow, and could only be satisfactorily
propagated by layering. The manufacture was quite special th character,
and in essentials was carried out as follows :—On the leaf being brought
into the factory at midday, it is put out in the sun to be warmed, first
spread thinly and then thicker, for twenty minutes to one hour. The leaf
80 treated is taken into a house and spread on bamboo trays in a layer
about 3 to 4 inches thick. At intervals of 15 minutes it is collected to-
gether and shaken up with the hand. With this treatment continued for
two hours & change ocours in the smell of the leaf, and a tinge of brqwn
takes place on the softer leaf and on the edges of the others.  When the
discoloration has spread over the softer leaves in spots, the tea is ready
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for panmng This operation is carried out by keeping the leaf constantly
and evenly on the move in a pan about 2 feet in diameter, retained at
a temperature of 360° to 400° F. and for about, 10 minutes. Rolling
follows, and finally firing in the small charcoal stoves used universally
in tea manufacture in China and Japan. For further particulars the
report of the Indian Commissioner, Mr. J. Hutchinson (Cult. and Manuf.
of Formosa Oolong Tea, Calcutta, 1904) should be consulted.

4. Brick Tea.—Hitherto hittle attempt has been made to manu-
facture Brick Tea in India, though it is the staple of the Central Asian
trade. In view of the possibility that this trade may be opened up in
the near future, a careful investigation was made in 1905 of the methods
employed in Western China by a special commissioner sent by the Indian

Panning.

Brick Tea.

Tea Association to the districts in which it is produced. He describes in ®Manutacture of.

his report how it can be made either from the young shoots (as with
black tea), which gives the highest quality of brick, or from coarse leaf
with many stalks and twigs. In some cases, indeed, stalk and twig
predominate in the material used.

The manufacture involves (1) Panning, in pans as described under
green tea, kept at such a temperature that the leaf emits a sharp crackling
gound, due to the bursting of the cells as it is rubbed over the surface.
This operation takes from 6 to 10 minutes. (2) Rolling.—This process
is carried out by hand in the usual manner, only light rolling, however,
being done. (3) Fermenting.—Here the peculiar part of the manu-
facture comes in, for the leaf spread in heaps 3 to 4 inches deep is allowed
to ferment for 3 to 4 days, the temperaturc rising in the meantime to
105° to 112° F. The resultant product is then dried in the sun. After
preparation it has to be formed into bricks, and for this purpose it is first
steamed over a boiler (5 lb. at a time) for 2 to 3 minutes, and will then
have a temperature of 150° to 170° F. If few stalks are mixed with the
leaf it will be found that a fairly firm brick may be turned out without
any addition ; if not, a mixture of boiled glutinous rice-flour is necessary
to give sufficient adhesiveness. The whole is then put into a wooden
mould of suitable size and shape and pounded down lightly with a wooden
rammer weighing 17 lb. Several bricks are, usually, put in the same
frame, separated by a layer of bamboo matting. The whole frame when
fillad is put’ aside for several days to set and dry; after which the
bricks are taken out, trimmed, wrapped in paper, and put back into the
case again. The bricks usually made are 10} inches in length by 4 inches
thick. [Cf. Hotace Pella Penna in Markham, Journ. of 1. Manning to
Lhasa, 1879, 119, 317.] The manufacture of brick tea differs in quality
and material rather than in principle from the compressed tablets of
tea-dust to which reference has already been made.

5. Letpe} or Leppeit Tea and Lao Mieng Tea.—The manufacture
of this kind of tea is peculiar to Burma, the Shan States and
some of the hills lying between Assam and Burma. A fairly complete
account of the whole subject of its production will be found in the Kew
Bulletin (1896, 10) and in The Agricultural Ledger (1896, No. 27,
285-66). There seem to be two ways of preparing it, as follows :—The
leaves are first thrown into boiling water and allowed to remain for a
shoypt time or until they become soft, then are taken out and rolled by
hand on mats and allowed to cool. The process which follows consists in
ramming the leaves down tight into the internode of a bamboo (the
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“ Wabo ”’), a wooden ramrod being used for the purpose. A stopper is
then made of jack or guava leaves, and the bamboos thus charged are
then kept in the shads for a couple of days with the stoppered ends
downwards to allow of any water there may be within to drain off. « The
bamboos are not filled up quite to the top with letpet, and in the space thus
left ashes mixed with a little water are now filled in. The object’of the
ashes is to prevent insects getting to the tea. The bamboos are now
buried underground till the letpet has matured and 1s required for sale.
If not buried the letpet becomes black and spoilt; to be good it should
be of a yellowish colour. It is carred to market for sale in bamboo
baskets of open wicker-work (kyw) hned with leaves. The tea is taken
out of the bamboos, filled mmto the baskets, and pressed down tight so as
to prevent air mjuring it.

The above is the method in vogue west of the Irrawaddy’ East of
that river the method seems to consist in steaming the leaf and then
rolling by hand. " After this the leaves are allowed to cool and are then
deposited in a pit, lined with planks or bamboo matting, and covered
over and pressed down by heavy weights. The pit is not opened till a
purchaser turns up to buy the whole pitful, but when opened the letpet
tea is removed in bamboo crates.

[It may be useful to amplify Dr. Mann’s account of this tea
(above) by a few quotations and observations:—The earliest mention
of it (apparently) 1s in Hannlton’s New Account of the East Indies
(1688-1722, pub. 1727, 1n., 62), where he says, “ They never leave
mediating il there be a reconcihation, and, in Token of Friendship,
according to an ancient Custom there, they eat Champock from ane
another’s Hand, and this scals the Friendship. This Champock is Tea of
a very unsavoury Taste ; 1t grows, as other Tea does, on Bushes, and is in
use on such occasions all over Pegu.” Crawfurd, Ferrars, Nisbet, etc.,
all speak of 1ts use at ceremomals.

The account given by Mr. C. E. W. Stringer (Kew Bull., 1892, 221)
of the manufacture of Mieng or Lao Tea in Bangkok does not differ mn
any material sense from the practice in Burma. These may therefore be
described as Siloed teas, and their chief peculiarity may be said to be that
they are eaten as a pickled vegetable and only rarely used ag a beverage.
Crawfurd says the leaves are clliptic, oblong, and serrated hke the Chinese
plant; and the Burmese, not following the practice of other nations,
designate the latter by the native name of their own plant, Lap’het. There
18 little doubt, therefore, but that it 1s a genuine Theg, antl most probably
a native of the country. Crawfurd speaks of Wallich as his friend, and
vet at the very time indicated the latter disbelieved in tea being indigenous
in Assam. Crawfurd (Journ. to Ava, 1834, i., 199, 236; i, 147, 214) says,
* The Burmese eat the leaf prepared with o1l and garlic, and never use
the infusion as they do that of Chinese tea, which they call Lap’let-re, or
tea water.” Ferrars (Burma, 1900, 65, 70, 72) speaks of pickled tea as
made by the il tribes to the north. Nisbet (Burma Under Brit. Rule
and Before, i., 175, 446 ; 1., 191) obgerves, *“ In Upper Burma and the Shan
States a good deal of this tea is consumed as a drink, for which purpose
it is sold 1n a dry state, It is prepared by boiling it in an earthen kettle,
and 1s drunk with salt. The greater bulk, however, is sold by the Mandglay
brokers to merchants in Lower Burma, where it 1s largely consumed in
the sohd, The leaves are soaked in oil, a Iittle garlic and dried fish, etc.,
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added, and the concoction thus forined is eaten and considered a great
luxury. Besides being rcgarded as a dainty, however, the ‘ Leppett . is
a traditional food among Burmans. At the important junctures of a
man’s life, such as birth, initiation into the church, marriage and death,
¢ Leppett ’ plays an important part. and no ceremony is complete without
the consumption of that article. The tea remains in the sane basket from
the time it is bought at the gardens until it 18 sold by the merchant to the
actual consumer. Large numbers of baskets are to be seen at every wharf
along the Irrawaddy banks and in the bazaars throughout the country.”

1t would seem probable, however, that in Burma the word lapet denotes piant ot
Camellia drupifera, and that that spectes may possibly have been Ferly Times.
employed in the manufacture of letpet tea before the adoption of C. Thea
as the preferable plant. Further, there appears little doubt that tea was-
first used as a medicine, then as a vegetable, and finally as a beverage. It
was the discovery of this final property that gave the greatest impetus to the
cultivation of ¢, Thea in China and Japan, and possibly also in Burma
long anterior to any records of the introduction and cultivation of
the plant in India. Symes (Emb. to Ava, 1795, ii., 255) mentions
lepac or pickled tea, and Mason (Burma and Its People, 1860, 505) has
a similar reference.]

6. Jyree Tea.—Some few years ago a tea was much talked of in
the public press as having special merits. This was found to consist of
ordinary tea mixed with a certain percentage of the leaves of Atbizzia
amara (see p. 45).

CHEMISTRY OF TEA.—Within the scope of this work it is neither Chemistry
possible nor desirable to give a detailed account of all the substances of Tea.
which have pp to the present time been found to occur in the tea-leaf.

The soluble materials combine to make the liquor produced by infusing

the manufactured tea. But 1t may be observed that both the commercial

and the hygienic value of tea as a beverage depend on three or four
substances. The first of thesc 1s the so-called Kssentiar Orr, the Rssential 01
supposed cause of the flavour. It is impossible to deal with this sub- °d Flavour
stance here ; briefly its character is all but unknown, its quantity re-

markably ‘small even in the most flavoury teas, for though Mulder (Poggend,

Annalen, x]m 133) obtained 0 6 to 1 per cent., no one since his time has

been able t6 isolate anything like that amount. Tn fact it has been denied

that he was dealing wath the o1l which was subsequently extracted by Van
Romburgh (1895) by the distillation of freshly fermented leaves, the yield

being only 0-006 per, cent. It is a product of fermentation. The essential

oil has, generally speaking, almost entirely eluded investigation. Its
connection with flavour 1s well known, but the o1l itself remains

almost unexamined. [Cf. Gildemeister and Hoffmann, Volatle Ouls,

1900, 501-%.]

The second of the important constituents of tea is the CAFFEINE or Cnffelne
THEINE, to which almost the whole of the stimulating power of the tea ™
seems to be due. From a medical point of view 1t is the most important
substance : from a commercial standpoint it appears to have hittle value.

The higher-priced grades of tea certainly contain more caffeine than the
lower, but this is simply because the younger leaves (which have a higher
pgreentage) form the bulk of the finer grades. Given two Broken Orange
Pekoes, however, the relative qua.ntxtles of cafleine they contain will bear .
little or no relation to their prices.
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The total quantity of caffeine present in tea varies from 3 to 5 per cent.,
and this quantity undergoes no change during the processes of manufacture,
On the other hand, the,ease with which it is extracted is by no means so
great in the fresh leaf as m the finished black tea. Nanninga (Mede-
deelingen wit ’slands Plantentuin, 1901, xlvi., 3) gives figures, for in-
stance, where the quantity extracted by the same method indreased
from 251 to 3-77 per cent. in passing from fresh leaf to fermented and
finished black tea.

In this connection it might be pointed out that tea refuse is practically
the only commercial source of caffeine. From this it is, however, pro-
duced at the rate of 30,000 Ib. yearly, or thereabouts, the manufacture
being carried on 1 England, Germany, France, and America. Recently

*successful attempts have been made to extract the caffeine on a com-
mercial scale, from the tea on the spot mn India, and it iseprobable that
this manufacture, as an attachment to tea estates, may take a considerable
development in the tea districts of the country.

The third constituent of great importance in the tea-leaf and also in
the tea is the tanmn. A great deal has been written of the evil effect of
the tannin in tea, most of which is, however, not based on exact experi-
ment, but rather on general impressions. Whatcver be its physiological
action it is certain that 1t 1s the constituent which gives tea its pungency,
and, in its form oxidised during fermentation, 1t also imparts the colour
to infusions of tea. In short, from a commercial point of view the
value of Indian tea, in so far as it is determined by pungency and
colour of liquor, varies with the quantity of tannin easily extractable
by water.

The quantity of tannin is, however, very variable, and during manufac-
ture alters to a very great extent. If we take the quantity extracted by
water in ten minutes at 212° F. from finely divided tea as the standard,
the following represents the reduction which normally takes place (as
determined by hide powder) during the manufacture. All the figures
are calculated on the dried material.

o (1) (2) . (3)
Tannin in leaf as rolled .. .. 1661 .. 1690 .. 1698
Tannin in finished black tea .. 1294 .. 1263 .. 1378

The colour of the liquor given by fermented tea is due to the oxidised
tannin produced during the fermentation process, and in practice it
always becomes a question of skilful management to know how far *“ to
sacrifice pungency to colour ”; in other words, how much 8f the tannin is
to be allowed to oxidise during manufacture.

In a normal fermentation conducted below about 82° F., the oxidation,
produced by the enzyme already mentioned, is a perfectly definite and
complete operation. All the tannin pressed out of the cells and brought
in contact with the air is oxidised in from four to six hours according to
the temperature. The relative colour and pungency of the final product
depend, if a complete fermentation is allowed, on the amount of rolling
and hence of juice expressed. If the process is conducted much above
82° F., other oxidations take place, independent of enzyme action, and
these give the tea a “stewed ” taste, while rapidly lowering the tannin
percentage without increasing the colour of the infusion. The explanatien
18 probably that the fermentation of the tannin by means of the tea oxidase
(enzyme) only carries the oxidation one stage forward, and though the
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products are not as soluble as the original tanmn, they are still fairly
soluble, and have a brown colour. At higher temperatures still more
deeply brown oxidation products are formed, mugh less soluble in water.
The result is disastrous to the tea, and hence no fermentation should be
conducted at a temperature above 80° to 82° ¥., if this is possible. [Cf.
Mann,* Ferment. of Tea, in Ind. Tea Assoc., 1906. No. 19, pt. i.; 1907,
No. 1, pt. 1i.]

The tannin present in the original leaf has been carefully examined
and described by Nanninga (l.c. 7). He found it to be a ciystalline powder,
go hydroscopic that an instant’s exposure to the air turned it into a yel-
lowish-brown syrupy mass. It is not soluble in chloroforin, benzine or
petroleum ether, and very little in anhydrous ether. On the other hand

1t is very soluble in alcohol, acetone, or acetic ether. It has a very as-*

tringent, But not bitter taste. It 1s precipitated by copper sulphate and
lead acetate. Ferric chloride gives a deep blue precipitate. It 1s optically
active.

The other substances present in tea-leaf are of minor importance. A
trace of gallic acid can always be found, as well as quercitrin. An acid,
to which the name of Bokeic Acid was given, has been described by Roch-
leder (Ann. Chem. Pharm., 63, 202), but its existence as a definite chemical
substance is very doubtful. Other constituents it seems unnecessary to
describe, [Harold H. Mann.]

TRADE IN INDIAN TEA.—The prosperity of the Indian Tea Trade
may be mentioned as one of the many strmking results of the British
Administration in India. The KEast India Company enjoyed for
many years a monopoly in the Chinese exports of tea, and they were
therefore, and perhaps naturally, not over-anxious at first to establish
a tea industry in India. In the year 1721 the imports of tea from
China into Great Britain became one million pounds, and during the
century from 1710 to 1810 the aggregate sales of the Company were
751 mullion pounds, valued at close on 130 million pounds sterling. It
may be useful to recapitulate some of the historic facts already mentioned.
In 1788 Sir Joseph Banks suggested the desirability of cultivating tea in
India. Liftle was accomplished, however, until Lord William Bentinck
became Viceroy in 1834. But the success shortly after attained was such
that in 1840 Yhe Government were able to withdraw from tea-planting, and
by 1866 had handed over all their experimental plantations to private
enterprise. The first public sales of Indian-grown tea took place in
Calcutta during® 1841, when 4,613 lb. were sold. A sample of Indian-
wade tea had, however, been sent to England a few years earlier
(1838). By way of contrast with these beginnings it may be added
that sales of Indian tea in 1904 stood at 200 million pounds, valued
at £6,000,000 (see p. 218).

Area and Localities of Production—Capital and Labour, etc.—
The area under tea at the end of 1903 extended over 524,827 aores,
nearly two-thirds (644 per cent.) being in Assam (viz. 338,278 acres, or
204,702 in Assam proper, and 133,676 in Cachar and Sylhet). In Bengal
the area was 135,956 acres (2569 per cent.). Thus these two provinces
(Assam and Bengal) have nine-tenths of the Indian tea area, the
remaining tenth being in the United Provinces, Panjib, Madras and
TraYancore, a total of 49,073 acres, of which one-half is in the Native
State of Travancore. In addition to all these there is a small area of 1,620
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Department on the Production of Tea in India, the area for 1906 is stated
to be 531,808 acres, digtributed thus :—423,828 in Eastern Benga',l and
Assam ; 51,219 in Bengal; 7,997 in the United Provinces; 9,425 in the
Panjéb, and 39,339 in South India (Madras and Travancore). Her}ce the
partition of Bengal may be spoken of as having reduced the area i that
province and increased that of the new provinces of Eastern Bengal and
Assam. It may also be said that the record years in the normal or con-
tinuous expansion of the tea area were 1897 and 1898, but recently the low
prices that have prevailed have suggested the desirability of curtailing
rather than increasing the area, and accordingly in 1903 a decrease of 430
acres was recorded. The policy presently pursued may be described as
the abandonment either permancutly or temporarily of a percentage of
indifferent tea, also the reduction of the quantity taken annpuallf from the
plant. Both factors have combined to improve the stock and raise the
quality of the tea, and have thus proved beneficial. The reduction of
area mentioned 1s therefore the balance between fallowed tea and new
extensions, showing a small net decrease.

vield.—But a significant feature of Indian tea-planting is the fact
that production has increased in a higher ratio than the expansion of
the area of cultivation. Since 1885 the area has increased by 85 per
cent. and the production by 192 per cent. This doubtless denotes im-
provement in cultivation and manufacture. But the published estimates
of production are usually considerably below the actuals, hence the trade
returns show higher totals than the estimates of supply. Obviously
there are many explanations, such as the fluctuations 1 seasons which
render averages fallacious and the returns of private concerns not being
as & rule furnished. On the average of the last {ive years the yield per
acre (dividing total yield by area) was in the four chief tea locahties :
Brahmaputra valley, 401 1b.; Surma vallev, 503 Ib.: Duras, 476 1b.;
and Darjeeling, 267 lb. to the acre. But according to the report of the
Commercial Intelligence Department for 1906, the total production in
this year was 240,411,266 lb., assorted thus .-—-Assam, 162,468,034 ;
Eastern Bengal, 44,602,886 ; Bengal, 156,531,692 ; Northern India (United
Provinces and Panjéb), 3,527,863 ; and Southern India QMa.dras and
Travancore), 14,280,792 Ib. o

Capital—The total registered capital invested in the industry comes
to 22 crores of rupees (£14} millions), thus :—companies registered in India,
Rs. 3,41,82,985, and companies registered in London, Rs. 18,39,30,135,
Divided by the area this capital comes to Rs. 412 (£27) per acre. But
there is a further unknown figure representing the capital of private
owners (above alluded to), who, as a rule, refuse to furnish any information
of their business, so that the total capital has been ¥stimated at
£20,000,000 (see p. 218).

Persons Bmployed.—In 1906 the number of persons employed in the in-
dustry was returned at 491,457 permanently and 81,642 temporarily, or just
a hittle more than half a million, and this expressed to the area of cultivation
comes to about 1-08 persons to the acre. These figures do not, of course,
include those engaged in the carrying agencies nor those concerned in
cultivating locally the food, etc., of the special immigrant tea populagion.

Foreign Trade—The economies due to the establishment of large
plantations, and the discovery of machinery to do ail and more than
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manusal labour could accomplish, cheapened production, and with this
arose & rapidly increasing demand. The freedom from adulteration and
impurity, mncidental to all Asiatic hand labour, alsp tended to enhance tho
appreciation of the Indian tea in European markets, and with that success
came the downfall of the Chinese trade. In 1859 China supphed England
with 76 million pounds of tea, and in 1880-1 with 175 million pounds. In
1864 India commenced to export in sufficient quantity to justity the traffic
being recorded separately. In that year the United Kingdom obtained
2,800,000 1b. of tea from India. A decade later the (offee industry of
Ceylon began to show signs of the rwn that finally overtook it. Profiting
by the experience and knowledge gained 1» India, Ceylon planters aban-
doned coffee and took to tes, and to-day Ceylon 1« India’s chief competitor
in the tea markets of the world
784 Ib. valued at £180, while the Indian of that year w. re 24,361,599 1b
valued at £1,444,278. In 1885-6 the Ceylou cxports became 7,851,562
1b. valred at £382,996, and the Indian 69,666,000 1b. valued at £3,298,000.
In 1395-6 the Ceylon exports were 110,095,000 lb. valued at £3,075,000,
and the Indian 142,080,000 1b. valued at £4,682,000. Five ycars later
(1900) tke corresponding figures were: Ceylon exports, 149,265,000 1b.
valued at £3,682,000, and Indian, 176,387,000 1. valued at £6,118,000.
By way of comparison it may be added that the total exports from China
in 1900 were 184,533,000 lb. valued at £3,949,000, and Japan, 61,028,000
1b. valued at £1,406,000; the world’s increasing demands were thus met
by India and Ceylon mainly. Tlis may be still further exemplified by later
figures drawn from the report issued by the Commercial Intelligence De-
partment of the Government of India for 1906. The total exports by se..
and land routes for that year came to 236,731,623 lb. from India and
170,527,146 1b. from Ceylon, while from Chmna came 108,864,534 1b. black
and green tes, with 79,506,133 1b. brick, tablet and dust.

Prices Realised.—During the later years of the period indieated
by these returns the price paid for Indian tea fell from 13 33d. to 8:324.
per lb. in 1900 ; for Ceylon from 11+63d. to 5-40d. per Ib. ; for China from
7-26d. to 5°14d. per Ib. ; and for Japan from 7 17d. to 5'53d. per Ib. Thus,
while Indi¢ has maintained her position as the leading producing country,
she has also preserved, in a remarkable degree, her supremacy n quality
ang price. *Indian teas fetch the highest average prnce i the world.
Expressed to head of population (census of 1900), the consumption of tea
is interesting, and throws a flood of light on the influences that have led to
the world’s increased consumption of tea. The list 13 headed by Western
Australia, 10-07 1b. per head of population; South Australia, 887 Ib.;
United Kingdom, 844 1b.; New South Wales, 801 Ib.; Victoria, 7-38
Ib. ; Queensland, 709 Ib.; New Zealand, 6:78 lb.; Tasmania, 662 Ib. ;
Canada, 4-2¢ lb.; Holland, 148 1b.; United States, 1-14 lb.; Russian
Empire, 0:93 1b.; German Empire, 0°13 lb. ; and France, 0-051b. Thus
“India and Ceylon owe their prosperous tea trades, primanly, to the de-
mands of Great Britain and her Colonies, but the low prices that have
recently prevailed have led to great efforts being made to open out new

rlkets, and these are held to have been so successful that the average
?:ilce has improved. The relief afforded, morcover, by the endeavour to
produce and sell green tea may also be said to have considerably strength-
ened the position of the Indian planter, so that it is thought there is now
no longer any fear of supply outrunning demand.
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Exports. >\ Exports from India (Black and Green Teas).—It may now be useful to

furnish more direct and expleit mformation regarding the recent Indian traffic
mn Tea. The following figures show the trade every fifth year since 1876~7:—

Year. | Ras. | b,
1876-7 2,60,74,251 27,784,124
1880—1 3,06,42,400 46,413,510
1886 -7 4,72,79,917 78,702,857
1890--1 5,21,92,336 107,014,993
1896-7 8,12,45,480 148,908,461
1900-1 9,55,09,301 190,305,490
1806--7 9,86,77,642 233,653,637
%mly:tds of the "An analysis of tho traftic for the years 1902-7 may be framed to show
porE. tho cluef provinces of India from which exported and the more mmportant
Lountries to which oxported, the figures given denoting the respective shares
taken, while the unaccounted for balances, on the total transactions manifest
all other provinces or countries not mentioned. 7The last three flgures huve been
purposely omutted from each return *--- i
Iixrorts. 1 1902-3. | 1903-4. | 1904-5. | 1906-6. | 1906-7.
‘ a11 y aa (A
v ' ¢ | Ib. | 181,423 | 207,159 | 211,887 | 214,223 | 233,653
Grand Total "\ | Rs. | 7,36,16 | 8,65,79 | 8,46,5¢ | 884,76 | 9,85,77
i | N - —
3 ( 1 1b. | 170,943 | 195,107 | 197,641 | 199,737 | 175,889
Share from Bengal | ' pe | 6,76,52 | 7,88,17 | 7,65,30 | 8,00,91 | 7,36,96
Madras ! | 1b. 6,482 8,744 11,069 12,679 13,979
v U R, 40,01 51,74 65,20 75,28 82,80
PR — ! - . ————
3 - "1b. | 152,895 | 170,186 | 167,601 | 166,691 | 176,169
Shareto UK ..{ 1 g | 62790 | 708,91 | 670,97 | 6,80,01 | 7,57,45
s d I I 1b. 5,564 8,575 12,607 15,018 14,514
v ANAGR ] R 22,00 | 3549 | 5479 | 67,10 66,01
Australia | | 1b. 4,568 6,402 5,892 7,146 8,962
o I R 16,36 23,47 22,15 26,53 31,37
China | DY 379 5,701 611 1,709 3,418
o “" | ' Rs 93| 20,51 1,37 5,42 8,31
R / | b 3,967 ’ 4,546 9,331 9,988 13,761
e vssia \ Ra 15,08 i 17,49 32,99 42,62 58,50
Imports. Imports into India (Black and Green Teas)—With such a rocord

of producing enterprise 1t 18 somewhat surprising that India neverthbless should
continue to unport tea from China, Java, etc., and become the emporium of
a 1e-0xport trado n these teus to Persia, Arabia, Turkey-in-Asia, 4frica, Egypt,
ote  The following table records the transactions during the past five years :x—

fnalyis of the InrorTs | 1002-3. | 1903-4. | 1904-5. | 1905-6 | 1906-7.
b 3,848 | 3,072 | 3,734 | *3.799 | 2,683
S e, [ » ] ) >
Grand Total . "\ | Rs. 20,59 20,83 18,9:16 18,34 14,14
Share fiom China . «{ | I]é)a 1‘:31’%} lbl,gé l’s,sg 1,8?03 I’S?ig
7 i |1b. 267 305 199 1§1 322
»oo» JAVE L R 2,14 2,15 1,28 1,15 2,29
s Straats 1b. 491 542 532 491 457
Settlnmems{ Rs. 1,75 1,89 1,95 1,82 1,85
‘ . | 3,055 | 2838 2822 2935 | 1,800
Sharo to Bombay . { Rs. 17,29 17,30 15,25 14,75 13,26
1b. 503 568 558 518 486
» wBurma L { gl 1,82 1,96 2,07 1,95 1,98
S b | 1eos| 889 926 | 81| Qo1
Ru-Bxronrs Torats { | g2 | 149 6,46 632 | 520 3,08
]
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Drawn from theso foreign supplies the oxports (re-exports) shown above qreen Teu

are made, and it is distinctly interesting to have to add that recent special Traffic.
endeavours (already alluded to) have been directed toward securing for Indian
production a larger share in the Tibetan and Centrsd Asiatic green-toa traffic.
But, more interesting still, the re-exports of China tea to Porsia have as rapidly
declined as the exports of Indian tea have increased. The growth of a trade
with Persia and Turkey-mn-Asia in Indian-grown teas 18 one of the most satis-
factory results of tho efforts to find merkots outside tho British Empire

Coasting Trade.—A study of tbe amount of tea carried coustwiso to and Coastwise
from the provinees of Indin helps greatly to clueidate the particulars available Trade.
regarding local consumption. In 1903-4 the total quantity carrted by these .. '
routes came to 4,806,674 1b. valued at Rs. 23,94,580, and m 1905--6 to 1,179,040 Consumption.
Ib. valued at Rs 20,81,036. Of that amount, Bombay alone i 1903-1 took
3,089,500 1b., of which 3,000,000 lb. wore drawn from Calecutta and thus doubtless
consisted of Assam or Bengal teas, and m 1905-6, 2,093,516 lb., of which 2,000,000
Ib. came from Caleutta. To a large extent perhaps this repre-ents tho Persian®
Gulf traffie. The only other item of mmportanco manifostnd by the coastwise
trade 18 concorifed with the port of Cluttagong.

Rail and River-borne Trade.~-Tho study of tho offictal publications that have Sources of
appoearod undor this heuding revials two mmportant features: {(«) tho sources Supply.
of supply upon which the great centres of tho trade depend ; (b) the expanding
local consumption. The total exports trom the producing centres were m .
1903-4 as follows .—From Assam, 150,841,296 1b. ; from Bengal, 40,936,472 Ib. ;
from Madras, 5,084,328 1b. , from the United Trovinces, 1,911,912 1b ; and from
the Panjéb, 655,918 1. These show g4 total of 205,429,926 1b. as the exported
production of 1903-1; but later statistics for 1906-7 show a slight increase
to 224,873,712 1b. 1t is Just possible that thcre is m addition, however, a small
oxport traffic by roud, not recordod m the above figures, more especially from
small private gardens that run for special, often local markets.

Calcutta 1mported in 1903-4 (from all these areas of production) a total Caleutta
of 170,735,726 1b.; Boinbay (town) secured 2,205,308 1b (from the Umited Dombay.
Provinces and Panjab, m addition to 1ts supplies coastwise above mentioned) ;
the Madras (port) towns received 4,912,292 lb. (drawn from the Nilgiri hills, Madras.
Wynaad, Travancore, etc ); and Karachi 29,356 lb. (from the Panjab and Karachi.
Umted P’rovinces). From these receipts, by the port towns inentioned, have
to be drawn the forcign exports (already shown), the balance being one item
more ot local consumnption.  So in the same way the supply procured fromn the
chief towns concerned i the foreign trade (177,899,082 1b ) dedueted from tho
total recorded oxports from the arcas of production would leave a balance
which either goes into local (provincial) consumption, or 1s exported from other
port towns not dealt with above, such as Chattagong. The balance m question Onittagong
(in 1903—4) tameo to 27,530,844 lb. Now that Chittagong has become the seaport
town of the new province of Eastern Bengal and Assam, its trade will doubtloss
bo separately geturned. In the Admunistration Repori of Bengal (1903-4, 82),
1t @ observed that tho runnmg of a direct line of stcamers from that port
to the Umited Kingdom and the through connection with Assam, established
by the completion of the Assam-Bengal Ralway, have already caused s large
increase m the foreign trade, the total value of which was Rs. 2,50,66,000 1n
1903-4 as against Rs.d,69,71,000 1n 1902-3. Of these roturns tea represented
o traffic of Rs 75,680,000 in 1902-3, which expanded to Ras. 1,02,40.000 i
1903-4. It 18 thus certain that Chittagong will m the near future play an
important réle 1n the tea trade. But to conclude these observations on mternal
trade and locgl consumption, a balance sheet might be given by showing pro- Focal
duction less foreign exports and foreign imports less re-exports, and these Uonsumptlon.
two sums would doubtless represent very largely local demands; but for tho
roasons indicated it often happens that the exports exceed the estimatod pro-
duction by s much as a million pounds, so that we are not in a position to give
any very satisfactory conception of India’s own consumption of tea. Recently,
however, a special company has been organised to pioneer the Indian home
trade, and it is believed the results are fulfilling all expectations.

Trans-frontier Land Trade—Tho trade in tea across the frontier of India Trans-
by land routes is not very important, though worthy of consideration. The frontier
mosé surprising feature is that (including Burma) India 1MrorTs if anything Trade.
more than she ExpPorTs. The supply comes mainly from the Northern Shan .
States, is carried mto Burma, and 18 mostly pickled tea. The total traffic was
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in 1908-4, 2,020,256 lb., valued at Rs. 9,31,943; in 1904-5, 2,314,816 1b., valued
at Rs. 10,78,031 ; and in 19067, 2,120,048 Ib,, valued at Rs. 8,80,068. Turning
now to the Exronrrs: these go manly to Afghamstan, Kashmir, Dir, Swat and
Bajaur. The following wero the amounts exported—imn 1903-4, 2,439,248 lb.,
valued at Rs. 10,68,916 ; in 1904-5, 2,731,008 lb., valued at Rs. 12,40,253 ; and
in 1906-7, 2,991,072 1b., valued at Rs. 14,53,888. The chief item in this traffic
18 India’s contribution to the Tibet and Central Asiatic demand for green toa.

In conclusion, it is perhaps scarcely necessary to enter into the details
of the strenuous efforts that have been made and are being made by the
Tea Association and tea merchants of India and England to extend the
area of demand for all grades of Indian tea. The enlightened action
which has resulted in securing the services of expert scientific officers
to investigate the disabilitics of the industry and to improve the methods
of production and manufacture deserve the highest commendation.
The initial stage in this reform was accomplished by the Gowernment
of India in 1895, namely the deputation of the Reporter”on Economie
Products to the tea districts with instructions to institute inquries into
and to publish a report on the ‘“ Pests and Blights of the Tea Plant.”
In consequence the first scientific officer—Dr. Harold . Mann—was
appointed by the Association. The subsequent history is one of progress.
Mann’s investigations cover every possible aspect of inquiry, and the
results of his labours may be described as both highly interesting scien-
tifically and of the greatest practical importance to the industry.

CAMPHOR : Pharmacog. Ind., iii., 200.

The vernacular names 1in India, hke the majority of the Furopean
names, are very similar, viz. Camphor (Engl.), camphre (Fr.), kamfer
(Germ.), canfora (Ital.), kdrpira (Sansk.), kdfér (Arab.), and Ldpir
(Hind.), etc., ete. It has been suggested that they may have heen derived
from the Javanese kdpir, which scems to denote both hume and camphor.
The Sansknt medical writers were familiar with the two qualties pakva
and apakva. The former would mean prepared by the aid of heat, and
might thus be viewed as the Camphor of Cinneanionivm Camphora,
while the latter would be native or natural camphor. and be accepted as
denoting the camphor of Dryobalanops Camphora. The last-men-
tioned was historically first known. But neither of the plants named
are indigenous to India, nor even cultivated plentifully to-day, and there-
fore the pakva and apakva kdrpira could only have been known to the
people of India subsequent to the establishment of the Chinese and Arab
commerce. But the history of the names for the cloves(and there are
many other examples) show that it is not necessarily the case that com-
mereial names, at present in use, originated from the indigenous names
of the plants in question, so that the Sanskrit kdrpira might easily enough
have given the Javan kdpir. ¢

History,—The bhimsini Camphor trees of the Ain-i-Akbar: (Blochmann, transl.,
78-9) were doubtless Cimnamomum zeylanicwom, the wood of which might
have been called camphor-wood from its smelling something hike camphor, and
might easily have been viewed by Abul Fazl as an Indian discovery of the plant
that yielded camphor. One of the earhest notices of camphor 18 that of the
Arab merchant 8indbad (who hves to us in The Thousand and One Nights as a
hero of fiction rather than of actual adventure and exploration), whom Baron
Walckener thought had lived abont the time of Solaiman, & Muhammadan
merchant of the begmning of the ninth century. Sindbad describes the mpde
of extracting the camphor by making incisions in the trees that produce it.
This was during his second voyage when he visited the peninsula of Riha,
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doubtless the Malay Penmnsula. Adams (Comment., Paulus Zgineta, iii., 427-9)
reviews the early information regarding camnphor, and says that Serapion 1s the
first authority who gives a full account of 1t. Isaag Ebn Amram, one of the
writers quoted by Serapion, furnishes a brief account of the method of refining,
which is practically that pursued at the present time. Lastly, Adams adds
that Symeon Seth 18 the only one of the Greek authors who treats of camphor
(caphura). [For further information see Cinnamomum zeylanicum, pp. 313-6.]
Garcia de Orta discussed 1n tho 16th century the two chief forms of Camphor.
These are :—

Cinnamomum Camphora, Nees and Eberm , Fl. Br. Ind., v., 134; Grasmann,
Mattheil. der Deutsch. Gesellsch , etc., Tokio, 1895, vi., 277-328; Ind. For, xix.,
459 ; xxiii., 469; Gamble, Man. Ind, Twmbs, 564, Brandis, Ind. Trees, 534;
LauvracEx. The Japan Camphor Tree. A moderate-~ized evorgreen tree,
native of China, Japan, Coclun-China and Formosa, much planted 1n India,
where it grows admirably in suitable placos. There are fine trees in the Botanigy
Gardens of Calcutta and Saharanpur, 1t grows very well in Dehra Dun, and
thrives in the Mlgiris, oven up to altitudes of 7,000 feot

This is by far the most mmportant of tho natural sources of carnphor, and
practically constitutes a monopoly of tho Japanese Government simce the cossion
to them of Formosa, whence the largest quantity and best quality of camphor
18 derived. The production in 1900 is said to have been 134 tons in Japan,
98 tons in China, and 2,680 tons i Formosa. Bug it is affirmned that Japan has
effocted an agreement with China whereby sho oxercises a preponderating
influence over the export of camphor from Chinchow (Fukien) on tho Chinese
mamnland, which formerly shared the Indian and European trade with the
province of Tpst in Sikok (Japan) and the Eastorn or aboriginal districts of
Formosa. {[Of Pickering, Pioneer. Formosa, 1898, 202, 220.]

For a doscription of various processos of refinement the reader inay consult
the article given m the Dectionary Herren Tschireh and Shirasawa publishod
a careful account of the formation of this camphor, and Bamber (Lecture
May 14, 1906, delivered bofore the Coylon Agricultural Socicty) givos particulars
of the still that should be usoed. [Cf. Archw der Pharmacie, DBerlin, 1902,
No. 46 ; Kew. Bull, 1899, 57-068, 1007, 88-90.]

Dryobalanops aromatlca, Gaertn, f . D Camphora, Colebr., As. Res., 18186,
xi1, 535-41 and pl.; Gamble, Man [nd. Twmbs, 69; DIPTEROCARPEZE. Bornean
and Sumatran Camphor. A lofty treo, native of tho north-west coast of Dutch
Sumatra, North Borneo and Labuan.

In the stem arc formed coarse crystals which constitute the Barus CamMraor
called in Indian trade roturns bhimsaine or baras. 'The crystals aro often found
m concrete masses m the heart of the tree, or 1n the knots and swellings where
tho branchgs issue, but camphor 13 also found beneath the bark. To obtain
the product, which 18 valued by some of the Chinose at from 40 to 80 and even
100 tumes the price of ordinary camphor, the tree 18 destroyed and cut into
small splintefs. An average tree 18 said to yield about 11 lh,, but the old trees
ard the most remuncrative, and only about 10 per cent. of those destroyed
rcally repay theo labour. This camphor 18 used by the Malays for embalming
and for ritualistic purposos, and 13 well paid for. Probably the camphor first
known to the world was obtainod from this tree, and not from €innamomumn
camphora. [Cf, Flufluger and Hanbury, Pharmacog., 458; Gildemeister and
Hoffmann, Volatile Ous, 370-17, 502.]

Other Camphors are obtained from several plants, as for example thyme,
patchouli, tobacco, etc., etc., but the production from these sources would
appoar not be a paying mdustry. The widespread reputation of Blumen
Balsamifera 388 a source of N@ar CAMPHOR 18 probably delusive, so far at least
as India and Burma are concerned, though the leaves would appear still to be
employed for the distillation of a powerful camphor in Upper Tonkin. [Cf.
Kew Bull., 1895, 2756~7, 1896, 73 ; Bhadun, Rept. Labor. Ind. Mus. (Indust. Sec.),
1902-3, 29; Bull. Bcon. L’'Indo-Chine, 1903, vi., n.s., 512.]

Production.—The camphor monopoly established by Japan had the
effect of raising the price of the natural product, and this led to the
fail;ly successful synthetical fabrication of the commodity in America.
It would be beyond the scope and purpose of this work to do more than
indicate the directions and possibilities of the camphor industry, and it

must suffice therefore to state that it can be and is being produced
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chemically. But the rise in the price of camphor has had another effect,
namely of turning the attention of planters in other lands to the possibility
of competing with Japan in the supply of natural camphor. Willis and
Bamber in an able article have dealt with every aspect of cultivation
and manufacture (Cuwrc. Roy. Bot. Gard. Ceylon, 1901, No. 24). In The
Aqricultural Ledger (1896, No. 5) Hooper detailed certain experiments
which went to show that a fairly large supply of camphor might
be obtained from an oil distilled from the leaves of Cinnanmonmam
Camphora. 1t had been supposed that camphor was only obtainable
from the timber and roots of trees 50 to 100 years old, and obviously
only Governments could undertake to plant such on a large scale and

wait so long for remuneration ; but as a consecquence of experiments

made 1n India, Algena, United States and some German colonyes, it was
thought that Cinncamonium Cammphora might be planted as a catch
crop by tea, coffec and indigo planters. The results, however, do not
appear to have justified the hopes that were once formed. It would be
beyond the scope of this work to deal with the Buropcan uses of
camphor, but it may be mentioned that one of the most interesting 1s,
its employment 1 the wmanufacture of celluloid. [Cf. Heuzé, Les Pl
Indust., 1895, iv., 269-72; Kew Bull., 1895, 305; Trop. Agre., Aprl 1,
1904, 659 ; Komppa, Pharm. Journ., Ixxni , 77; Gallenberg (reviewed) in
Captal, June 4, 1903 ; Collins, Scient. dmerwcan, lxxxix., 368, Madras
Weekly Marl, May 9, 1903 ; March 20, 1905 ; Hauxwell, Rept. For. Admmn.
N. Cwre. Burma, 1904-5, 52 ; Copleston, Notes on Cult. Camphor, m Agri.
Journ. Ind., 1907, 1i., pt. i., 92-4.]

Commerce and Trade.—India possesses a fairly large industry in the
refining of camphor, chiefly at Bombay, Delly, etc. The refiner sells tho
article at nearly the same price as he purchased it for, the profit being made
on 1ts mechanical absorption and retention of a large amount of water. It
appears, however, that an increasingly large proportion of Japanese camphor
is sublimed before heing exported to India. The imports of Barus camphor
are now of little or no conscquence, having decreased from 528 lb. m
1899-1900 to 106 1b. in 1903-4, and in value from Rs. 32,898 tq Ras. 3,170,
and in 1906-7 were nsl. The total amount of other camphors imported
was 1,071,714 1b., valued at Rs. 9,96,336, in 1899-1900; },091,002 1b.
at Rs. 12,97,482 in 1903-4; 1,169,238 Ib. at Rs. 16,17,043 in 19045 ;
703,716 1b. at Rs. 13,37,938 in 1905-6 ; and 849.261 lb. at Rs. 22,99,783
m 1906-7. In the first-mentioned year Japan contributed only 135,010 Ib.,
valued at Rs. 1,82,680 ; whilst in 1903-4 the amourt was 671,220 Ib. at
Rs. 8,42,391 ; and in 1904-5, 856,130 1b. at Rs. 12,51,846; though it fell
off n 1906 -7 to 426,007 Ib. ut Rs.14,11,926. Donbtless a large propor-
tion of this must be the Formosan camphor, which was previogsly exported
to India vié Hongkong. The increase in the Japanese trade corresponds
with a rapid decrease in the quantities obtained from the United Kingdom
(Enghsh refined camphor), Hongkong and the Straits Settlements, the
totals for these three having been i 1899-1900 : United Kingdom, 84,460 Ib.
valucd at Rs. 77,658 ; Honglkong, 440,458 1b. at Re. 3,80,598; Straits Settle-
ments, 411,696 1b. at Rs. 3,55,261. In 1906-7 the quantities and values
were respectively : United Kingdom, 22,311 Ib. at Rs. 76,778 ; Hongkong,
271,360 1b. at Rs. 5,43,304 ; Straits Settlements, 74,803 Ib. at Rs. 1,61,295.
The increased proportionate value of Japanese carphor compared to Euro-
pean camphor may show that more of it is imported in & refined state. The
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re-exports mamfest an increase from 38,517 Ib. at Rs. 38,375 in 1899-1900
to 121,023 1b. at Rs. 2,14,369 in 1905-6. In 1906-7 they fecll, however, to
44,776 1b. at Rs.1,01,132. Bombay and Bengal are the chief ports of
departure, and Natal is ordinarly the best customer, though since 1904
the United Kingdom has stood first.

01l of Camphor.—There are two very distinet substances known by this
name. One 18 the oleo-resin of Burneo, obtamed by distillation of the wood
or by tapping the trunks of Drpobatanops Carmpnora, which, being unable to
rosist the pressure of the fluid, sometimes burst open or have their tissue broken
mto large internal chambers. According to Gildemeister and Hotfmann (Volatale
0Oils, 503) this o1l 18 not obtainable on the market  The other so-called camphor-
oil of Formosa and Japan is a brown liqmid holding in solution 1nuch common
camphor, which 18 precipitated when the ternperatiure of the hqud falls  The
crude o1l is made by distilling chips of camphor-wood in water  After removal
of tho camphor which crystallises out on cooling, 1t represents a transpareny
bright-yeflow fo brownish-yellow hquid o1l having a peunetrating odour. In
Formosa 1t was formerly thrown away as worthless but the Japanese usod
and still use it to a considerable extent in connection with Jacquer and varmsh-
work, besides extracting a considerable residue of camnphor from 1t A long
and mteresting paper on the various qualities of caraphor-o1l togother with a
description of the method of extracting refinnd cammphor thercfrom and of
manufacturing safro/ from tho “red oil” (crude o1l after the removal of tho
essential white 011 and camphor) will be found in Schimmel & Co s Semi-Annual
Report (Oct —Nov., 1902), being taken 1n part from the Jourral of the Pharma-
ceutrcal Society P/ Japan (Apri, 1902, No. 242) 1t would appear that the
camphor is now extracted in Japan, whereas the o1l was previously exported mn
a crude state, largely to Germany. [Cf. Shimoyama, Ace 1n Trop. Agrwst.,
Nov. 1901, xx1 ]

[Cf. Paulus Egineta (Adams, Comment ), 1n, 427 ; Marco Polo, 1298 (ed. Yule),
i, 241 ; Varthéma, Travels, 1510 (ed. Hakl. Soc ), 248 ; Garcia do Orta, 1563,
Coll , xu. ; Ball, Comment. in Proc Roy. Ir Acad., 1. (sor. 3), 398; Awn-w-Akbars,
1590 (Blochmann, transl., 1873), i, 78-9, 385; Linschoten, Voy FE Ind. (ed. Hakl.
Soc.), 1598, i, 112, 120; n, 67, 117-8; Birdwood and Forster, E £.C. Farst
Letter Book, 58, 289 ; Foster, E.I C Letters, m., 240, etec ; v, 5-8; v1i, 73;
Cocks, Diary, 1623, n, 343 ; Piso, Mant Arom., m Ind Utr re Nat. et Med., 1858,
165-8 ; Breyn, Pl. Exot, 1678, Cent. 1, 11-7, Icon, 2; Milburn, Or Comm,
1813, 1., 307, 500; Bennett, Wanderings N -S Wules, 1834, 1, 175; Wiesner,
Die Rohst. des Pflanzenr., i., 544 : Dewey, U.S. Dept Ayri (Botany) Curc, 1897,
No. 12; Der Tropenflanzer, 1., 87; 1., 565-6; 1v, 202, 415 ; Journ Linn. Soc.,
xx., 414 ; Camphor Indust. for Ind , m Ind For, 1900, xxvi., 284 ; Mukerj,
Handbook * Ind. Agri., 1901, 435-8; Dipl. and Cons. Repts. Japan, 1903-4,
m, 29; Journ. Soc. Chem. Indust. (many passages); Pharm. Journ. (many
passages); Rrop. Agri. (many passages).]

’

CANARIUM, Linn.; Fl. Br. Ind., i, 531-6; BURSERACEZ.
There are abqut 9 species in this genus, all large trees, and soveral of
them afford useful resins. Considerable confusion exists, however, regarding
their respective products, so much so that the most satisfactory course
is to assort the available information geographically.

C. bengalenss, Roxb, is the nerebi of Sibsagar and Sylhet of which Roxburgh
wrote, ‘“ From flssures or wounds in the bark, a largo quantity of a very pure,
clear, amber-coloured resin exudes, which soon becomes hard and brnttle, and
is not unlike copal, yet the Natives set no value on it.”” * In the Calcutta bazar,
it is only valued at from 2 to 3 rupees for 7 maunds of 80 pounds weight each *’
Most writers have repeated the above without either correcting or amphfymg the
information, so that it is not known whether or not the resin 18 used economically.

C. commune, Linn., 18 the Java almond and the rata-kekuna of Ceylon. A
large tree of the Malay, but cultivated occasionally in India and Ceylon.

C. resiniferum, Brace, is the dhuna, dhua, tekreng, otc. A large tree of
Assam, the Khasia and Garo hills. It would seern highly probable that this 1s
the chief source of the Canartum resin of Assam which has hitherto been mostly
supposed to be afforded by €, vengalense. Gamble says it gives a resin which
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is uscd for torches. A samplo of Assam resin, weighing over 13 1b., received
by tho Reporter on Economic Products as “a fawrly average quality of t':he
Black Dammar” was sent to the Imperial Institute, London, for examination
and report. Dunstan replied that the results obtained * indicate that the
resin 18 of the dammar type although it differs to some extent from the black
dammar of commeree, stated to be derived from ¢. strietin, especially in
possessing lower acid and saponification values.” Some varnish manufacturers
to whom the resin had boon supplied reported that it was suitable for the
preparation of a hard drymg vermsh, such as 18 required for onamel paints,
though the darl colour of tho resin would prejudice 1ts sale and 1t was not hkely
to fetch more than 18s. por cwt.

C. slkkimense, #ing, Journ. .48, Soc. Beng., lxii, pt. ii., 187;, 6 is the
guqal dhup, nar-ok-pa, etc. A very tall tree of Nepal and S:ikkim—the inner
valleys of the Eastern Himalays up to altitudes of 3,000 feet. It yields a clear
amber-coloured brittle resin that is burnt in incense by the Lepchas. Dymock
(Journ. Bomb. Nat. Hwt Soc., 1891, vi., 409) speaks of an amber-coloured resin—
tho mncense (gokal-dhup)—and he was thus doubtless speaking of,this plant and
not of €. bengalenne as he supposed. €. sishimense has of late years become
a mcarce tree, due apparently to the demand for tea-box woods. The timber
is sard not to warp but to decay rapdly.

C. strictum, Roxt, FI. Ind., wm., 138; Talbot, List. Trees, etc., 1902, 70.
The Black Dammar, gugul, kula-dammar, karapu kongiliam, karang kunthrikam,
kundrikam, manda dhup, raldhitp, thelly, ote. A tall tree of Western and Southern
India from the Konkan southwards When in young fohage it 1s almost crimson
and 18 1n consequence very conspicuous on the Ghats, up to altitudes of 5,000
foet. It yields the resin known as the black dammar of South India. The
tunber is worthless, and to obtain tho resin the trees are fired. Vertical cuts are
made on the bark and a mass of brushwood thereafter fired around the base
of the trunk. In about two years’ time the dammar 13 said to begmm to exude
from the stem and to continue to flow for ten years afterwards, during the
months of April to November. This 13 collected in January and traded in all
over Southern and Western India, but owmg to its high price 15 not much
exported. The supply comes chiefly from Travancore and the resin fotches
about Rs. 3 per 18 lb. It 18 omployed m the manufacturo of a botthng wax
or for varmsh, etc., and in medicine as a substitute for Burgundy pitch 1n the
manufacture of plasters Full particulars of the chomical properties and medi-
cinal uses will be found in the Dictionary. The substance was examined and
reported on by the late Mr. Broughton. [Cf. Kmg. Journ. 4s. Soe. Beng., 1893,
Ixn, 184-8, tt. 10-3; Gamble, Man. Ind. Timbs., 140-1; Cooke, FI. Pres.
Bomb., 1., 201-2 ; Brandis, Ind. Trees., 130.]

CANAVALIA ENSIFORMIS, DC.; Fl. Br. Ind., ii., 195;
Wight, Ie., m1., t. 783 ; Duthie and Fuller, Field and Garden Crops, pt. ii., pl.
Ixxi; Cooke, Fl. Pres. Bomb., 1., pt. it., 372 ; Prain, Journ. As. Soc. Beny.,
1897, 66, 418; also Beng. Plants, 1903, 1., 394 ; Duthie, FI. Upper Gang.
Plain, i., 235 ; LEguMiNosE. The Sword Bean or * Overlook,” sometimes
called Patagonian Bean, shimb, kadsambal, mekhuny makham-shim, sem,
suféd-sem, tehon, abai, gavar:, seqapu, peh-naing-ni, etc.

A porenmial chmber cultivated throughout India, from the Himalaya to
Ceylon and Siam, common in gardens or on the borders of fields and over the
roofs of huts. The young and half-grown pods constitute the so-cal®d ** French-
beans *’ of Europeans in India, but they are also eaten by the Natives, especially
in curry. Some five kinds, probably only races, are reported to be grown, of
which the form known as kilwa, & white narrow-podded condition, is considered
the bost. The mature seeds are said to be eaten fairly extensively in Mysore and
1 somo parts of the Bombay Presidency. By the Muhammadans, here and there
all over India, they are appreciated as a vegetable and eaten along with meat,
especially that of the white-seeded form. There are three wild species, viz.
©, virosa, W. & A (kath-shim, kala-shum), very plentiful throughout India and
by some writers regarded as the origin of the cultivated plant. It has bgen
roputed to be poisonous. € lineata, 0C., a littoral species creeping along 2?1@
sand, and €. obtusifolia, DC. (€. ensiformis, var, turgida), a common climber
along the banks of tidal creeks and rivers.
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CANNABIS OR HEMP

CANNABIS SATIVA, Linn.: C. wndica, Lamk.; ¥l. Br. Ind.,
v., 487; Rheede, Hort. Mal., 1690, x., pl. 60-1; Rumphius, Herb. Amb.,
17§0, v., 208-11, pl. 71; Roxb., Fl. Ind., iii., 172 ; Duthie and Fuller,
Field and Garden Crops, 1882, pt. i., 80-1, tt. xix., xx. ; Prain, Morpkhol.,
Teratol., and Diclin. of Flowers of Cannabus, in Scient. Mem. Offic. Med.
and San. Dept., Ind., n.s., 1904, No. 12; URTICACEZE.

The following may be given as the more important names :—Hemp (fibre),
Indian-hemp (the narcotics), Canvas (coarso toxtile), Englsh, cannabis, Greek
and Latin; cana, Keltic; kanas, Modern Breton; chanvre, Fr.; canamo,
Sp.; canhamo, Port.; canape, It ; canapa, Ruman ; cancp, kerp, Albanian;
konople, Rus. ; konop), penka, prenka and penck, Polish aud Old Slav.; kemp,
Belg. ; kampa, hamp, Swed. and Damish; kanf or hanaf, Old High Germ. ;
hampr, N. Germ.; knapiws, Pruss.; Hanfr, Icoland, hennup, kennip, Dutch;
kenever, Bulg.; kentyr, Tartar; kent, Er-e., karag, Armon ; schema, Mughal »
dachoma, Tanjut; nasha, asarath, malach, Turk ; kin-dwr, Turko-Tart ; kirs,
Bokhara ; kandir, Kashgar; kanabira, Syrian; Linef, Kurd , kief, Morncco ;
ta-ma, 8i-ma (great or mele) and tsu-ma, chu-ma (scod-bearing or female),
Chinese ; asa (the plant and fibre), nuno or jofu (the hempen cloth), Japanese;
bhangd, vijayd, endrasana, Sanskrit ; bhang, beng bhéng, haschisch, siddhi, sabzi,
gamja, charas, majin, jia, kas, Hind, Beng, Nepal, Pb., C. Prov., Knach,
Guj., Deccan ; sind, sirin, Sind; ganjdy:, korkkar, kalpam, Tam. and Tel.;
gingi-lacki-lacki, ginjil-achi-lachy, (kalengi-cansjava (male) or bhang:, etc.,
of Rheede, ging: of Rurmphius), Malay, Awnnab, hinab, of younger Serapion,
schehedenegt 1 Matthiolus, and axws or assws in Acosta, Linschoten, Rumphius,
etc., Arabic (axis, assis are doubtless the Arabic haschisch), dakka, docha,
Hottentot ; and ramba, diambe, or jamba, W. Africa (Negro); darakhte-kinnab,
bang., nabatul-yunnab, Persian; bhén, sepav, Burmeso; matkansha, ganja-gaha,
Sinhaleso ; ahets-mangha, rongoyne, Madagascar.

Habitat.—The Hemp plant grows i a wild or spontancous state over
so wide an area, but at the same time is always so closely associated witn
places that are or may have been inhabited or used as trade routes, that
1t is difficult to say where 1t originated. The widest range claimed for
wild hemp covers the area from Trans-Baikal and Dahuria westward and
southward to Bokhara, the Trans-Caspian province, Russia south of the
Caucasus, and, according to Hooker, the North-Western Himalaya. It
is, however, as plentiful m an acclimatised state in Japan and Northern
China, ang in the Sub-Himalayan zone of Northern India, as in any part
of the region indicated, though it is admittedly there only a plant of
waysides and waste places. Having regard to the valuc of the situations
itwaflects, Prain, m his report on ganja, does not regard it as indigenous
cither in India proper or along the North-West frontier. But even
in some of the Siberian districts accepted as part of its original
home, it has Been x\oted as occurring near dwellings, and Gmelin (FL.
Sebir. Hust. Pl., 1768, iil., 104) scems to believe it to be wild simply
because the Bumats and Krasnoiar Tatars do not actually sow it. The
arguments against its being wild in Northern and Central Asia are thus
almost as strong as in the case of Eastern and South-Eastern Asia. So
far as India is concerned, the conclusion of the Hemp Drugs Commission
is probably correct, namely that it is not indigenous.

Properties and Uses.—The hemp plant is known to yield three
distinct products, or perhaps rather groups of products, separately dealt
with in this work :—

A BAST TFIBRE, largely employed in the manufacture of cordage
royes and coarse textiles.

An EDIBLE SEED, from which a useful fatty oIL is expressed.

A NARCOTIC resinous substance that appears in trade in three chief
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THE HEMP PLANT

forms, known as bkang, charas, and ganja, and which chemically consists

of a tesin and a volatile oil.

The word bangra is given m Nepal to a coarse cloth made from the nettle
Givavdinia heterophylia' and in Sikkim a similar textile bears the name gunnia,
while in Burma the name gun or gwon denotes Behmeria nirea, and m
Boengal the fishermen’s nets made of rhkea fibre are called gangajalu. A coarse
cloth mado in Mysore from Crotalaria is also named gunj. It 1s thus somewhat
surprising that i India tho hest-known nettle fibres, including hemp, bear
names that havo the sound of dhanga or ganja (though possibly quite uncon-
nectod) Christopher Acosta (Tract. de las Drogas, 1578, 359-61) figures and
describes tho *‘ Bangue.” Mandelslo (Travels, 1662, 37) speaks of ‘‘ Bengs,’’
a drug made from hemp. Fryer (New Acc. E. Ind. and Pers., 1672-81, 126)
mentions ‘“‘a Fakier drunk with Bang’ whom he saw in Surat. On tho
Himalaya, where Cannabis sativa 13 grown for 1ts fibre, the male plant 1s
called phil bhdng and the fomale gul—or gur-bhdnga. At Indore tho male plant

‘18 hari and the female bhamgera. Very nearly throughout the world wherever

hemp is cultivated tho larger and moro prolific plant has been taken s the male
(though as a matter of fact 1t 18 botanically the female). Prain informs me
that ho beheves, with the Mongolian races, the sexes are not as a rule reversed.
The names given to the two forms or sexes aro therefore intoresting. Fromn
Gerarde (16368) welearn that m hus tine English writers spoke of the one plant as the
“‘ Male >’ and called it ‘“ Charle  or “ Steele Hempo ** (p. 1083), or “ Winter Hempe,”
and of the other as tho * Female ™ (or, as he calls 1t, Fomeline, botanically the
male), the “ Barren Hempe * or “ Summer Hempe,” and by more recent writers
“Fimble Hempe.” Gorarde makos an interesting observation m this con-
noction :—*“ There 1s another, beeing the female Hempe, yet barren and without
gseed, contrarie unto the nature of that sex; which 18 very hke to the other
beeing tho male, und ono must be gathored before the other be ripo, else it will
wither away and come to no good purpose.” The corresponding German names
are Fiummel (male) and Maschel (fomale) Tt 18, howover, significant that n
none of the prohimstoric remains of Europe has hermp been found, though flax
is frequent. [Cf. O Schrader, Reallexicon, etc, 330-1.]

But Gorarde’s observation regarding the necessity to remove the male plants
(the ““females,” as he calls them) because otherwise the crop muy come to no
good, 18 curiously suggestive of the Bengal practice, that will presently be
explamned. As a matter of fact, however, 1t 18 the gencral custom in Europe to
remove the male (or, as 1t 1s called, ¢ female ”’) plants some 20 to 40 days before
the female (malo) 13 harvested, the reason being that after the dissemination of
the pollen the male plants rapidly mature, so that long before the fenalos have
formed their seeds the fibre in the male stems has been rumoed  Similarly, if
the seeds be allowed to ripen, the fibre of the female plants will also bo ruined.
It accordingly is the custom to harvest the female crop when m'a half-ripe
condition, that is to say, the seeds have not been fully matured but they are
at that stage rich in o1l and thus afford a by-product of no small importance.
Still further, 1t seems the custom, in some parts of Europe, to store the stems
for a time before soparating and cleaming the fibre. The fibre cleanod in winter
18 accordingly called Winter Hemp and that retted in spring and cleaned finally
in_summer 13 deseribed as Summer Hemp. But hke the names “malo” and
‘“ female,” the terms ““ summer” and ‘ winter ”’ are often inverted Lastly,
the greatest possible confusion exists in the literature of this subject as to
whether or not the botanically male plant yields a fibre, and, if 1t does, its
relative value to that of the female. [Cf. Crawford, Indust of Russia, Agri.
and Forest, 1893, 139-43; Wiesnor, Dwe Rohst. des DPfanzenr, 4903, 1., 520,
1., 300] Walson (Farm Crops, 1859, 1., 325-43) gives what 18 doubtless the
complete statement when he observes that the plants flower in about twelve
wooks after tho date of sowing, ‘‘and then is seen the peculiarity of the
cultivation of hemp as compared with other erops. 1If tho crop be intended
for fibre only, the harvesting generally takes place as soon as the process of
flowering 18 completed, and both male and female plants are pulled at the same
time and treated in the same manner. When, however, the double produce of
fibre and seed are desired, a different method is pursued, by which the full produce
of the crop 18 secured.” The male plants are pulled up by the roots, care being
taken not to injuro the female, which are left on the field for a further pefiod.
‘“ The male plants are collected and tied in small sheaves, and either left standing
i a convenient place till dry or at once taken to the retting vats.”” Morris
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(Cantor Lect., Journ. Soc. Aris, 1895, 901) says the fibre of the male plant is tougher
and better than that of the female. It is separated by retting, breaking
and gcutching as in flax. [Cf. also Dodge, Cult. of Hemp and Jute, U.S. Dept.
Agri. Fibre Investig. Rept, 1896, No. 8.] In New Jersoy experiments wore
conducted to test the influence of environment on the relative production of
male and female plants. On rich soils twice as many female as male plants
spring from the seods. 8o also seed collected late m the season was found to give
more pistillate than staminate plants.

Turning now to the mistakes mado by Gerarde and most of the early writers
regarding plants supposed to be wild statos of Cunnabis sative, 1t may be
observed that in the classic literature of this subject mn KEurope, India and China,
oxactly parallel examples of error may be cited to those of the 13th te 18th
contury writers. In India from the tiine of the early Mughal Emperors, at
least two, 1if not three fibre-yielding plants have been recognised as forms of
hemp, viz. bhangd or sana (Cannabis sativa), pafsan (Hibiscus cannabinus),
and san (or sunn) (Croefala:ia juncea). Tho first two are mentioned, for oxampld®
in the Awt-2-Akbari (1590, Blochmann, tiansl., 1, 87) in such terms as to louve no
doubt as to the palmato-leavod sun hasing boen recogmised as distinet from the
yellow-flowered san of another paswage (Gladwimn, transl .1, 101).  But while sana
—a fibre——occurs 1n the Institutis of Manu (probably of date 100 to 500 a.p.)
and 1 some of the later Sanskrit works, 1t apparcently denotos Cretata: ia rather
than Caunavis. It would thus seem as if the word sana to dinote the true
hemp had been s comparatively modern nisage.

History.- -The names schema and deschoma given to 1t, according to John Am-
manus (Stirp. Rar. Imp. Ruth , 1739, 174), 1n Dahuria, aro suggestive of the Chinese
ta-ma (great-da), si-ma (male-ma), tsu- (sometimes written chu-) ma (female and
seed-bearing-ma). Bretschnewder says *‘ thu character ma, which nowadays is
a generic term for plants yielding textile fibres, was in anciont times apphed
exclusively to the common hemp plant €ennabis satica, Linn 1t would, in
fact, seem fairly certain, if the plant be excluded by botanists from the position
of being regarded as indigenous to China, 1t has boen frequently mentioned 1n
the Rh-ya, and special characters are employed to denoto the fibro plant as distinct
from the seed-bearmng form. In fact 1t would scem that so vory ancient 1s the
character ma that 1t denotos conjointly fibre and o1l (or food) Dr. Henry has
pointed out to me that the character 1n question looks not unhke two plants
within & partially protecting ino  Whether or not the very character used to
denoto ma was mtendod to convey tho idea of tho two forms, the double property
was cortainly known from the most ancient times. [Cf. Kew Bull., 1891, 247-59.]
Bretschneider accordingly observes:—* As hemp-seed was an article of food,
hemp in anciont times was rockoned as one of the five, or nine, kinds of
grain.” The Lu Shk¢ (Sung dynasty) relates a tradition according to which
the Empetor Shen Nung (28th century B ¢ ) first taught the people to culti-
vate the ma.

Discussing the classic names associated with Tndia, G A. Grierson (Necte
ox the References to the Hemp Plant occurring wnm Sanskrit and Hwndi Laterature,
in H.D.C.R., ni., 246) mentions bhanga, wmdrdcdna and vijayd or jayd. *'The
name bhanga occurs in the Atharvavéda (say 1400 B c.). The hemp plant is
there mentioneq simply as & sacred grass.” It was one of the five horbs offered
in oblations, viz. soma, kuca, bhanga, barley and seha